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PREFACE 


T he object bf tbis memoir is to review tbe trade in Indian hides 
and skins and the Indian leather industry in the period 
preceding the war, to describe the efiect oLthe war on the different 
branches of the trade and to indicate the opportunities for develop- 
ment which have arisen. The history of the pre-war period is dealt 
with separately in Part I and the war period up to the 31st March 
1918 in Part II. 

In Part HI is republished an account of the results of recent re- 
search in Indian tanning materials by Mr. W. A. Fraymouth, 
Director^ of the Government Tannin Eesearch Factory, Maihar, and 
Mr. J. A. Pilgrim, Tannin Expert to Government. A note by the 
latter officer has also been included on the prospects of tannin 
extract manufacture in India. 

The Review thus attempts to bring together in a convenient 
form the, principal statistics of the trade and to make available for 
the public the ex^jerience acquired by the Indian Munitions 'Board 
under war conditions. The Board intends to publish a further 
memoir by Captain A. Guthrie, Deputy Controller, Hides, Madras, 
which will contain a technical description ,, of the different methods 
of tanning practised in India. 

- While this Review was in Press the Imperial Institute, London, 
published the results of its investigations into the Indian Hides and 
Skins trade in Bulletin No. 2 of 1918 (John Murray, 2s. 6d.). 


Calcutta 

23rd. Decemher 1918. 


A. C. Mo WATTERS, 

Controller j Bides^ Indian Munitions Boards 




INDIAN MUNITIONS BOARD 


Review of the Trade in Indian Hides, 
Skins and Leather 

PART I 

The Pre-War Period. 

CHAPTER I. 

Introductory. 

This reviow takes account only of the trade in hides of cattle, 
i.e., oxen, cow and buffalo, and in skins of goat and sheep and 
leather made therefrom. It does not deal with hides and skins of 
other animals, such as deer, nilgai, etc., which, although utilized in 
considerable quantities in India, are of much smaller importance. 

The growth of the trade in hides and skins can be realised at a 

Extent of the trade gia^ce from the export figures, which are 

siunmarised in the table on page 2 for five-year 
periods from 1880-81 to 1911-15. 

The figures for the year 1913-14, which are given separately 
below, are the highest recorded for the pre-war period. 


Table I. — Exports in 1913-14. 



Quantity in 
cwts. 

Value in 

Es. v’OOO)’ 

Raw hides . , . . , 

1.116,747 

8,29,60 

Tanned hides . 

174,028 

1,68,79 

Raw skins . . « . - • 

486,563 

3,39,04 

Tanned skins ....... 

130,693 

2,68,79 . 

1 

Total . 

i 

1,906,93! .| 

15,91,22 









Table II . — Exports of hides and skins, raw and tanned, from British India hy sea to foreign countries 

* for five-year periods. 
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V 




Chart No. I. — Illustrating exports of hides and skins, raw and tanned, 
from British India by sea to foreign countries for five year periods 
from 1875-76, 

(To follow Table No. II.) 


(A) QtrAOTITY 
(In thousands of cwts.) 


(Font War 
years) 



(B VAIitJE 



Es. 

16.00 Lakha- 

15.00 
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600- 

BOO- 
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1875 76 ’80-81 ’85-86 ’90-91 ’95-96 1900-01 ’05-06 ’10-11 ’14-15 
to to to to to ■ to to to to ' 

' 1879-80 /84-85 ’89-90 ’94-95 ’99-1900 ’04-05 ’09-10 ’14-15 ’17-18 

(Four War- 

• years) 
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We are tlnis dealing witli an export trade wHch. before the war- 
bad reached a value of £10|- millions, and in addition we have to take 
account of the large quantities of bides and skins wbicb are retained 
in India and tanned- for local consumption. It bas been estimated 
that about nine-tentbs of tbegoat and sbeep skins and 50 per cent, 
of tbe cattle bides wbicb become available eacb year in India are 
exported, but tbis estimate is only approximate, since accurate 
figures are not available of tbe number of cattle and goat and sbeep 
wbicb die or are slaughtered eacb year or even of tbe agricultm’al 
stock existing in tbe country. 

Tbe figures of agricultural stock given in Volume I of tbe 
Statistics of British India are adnuttedly incomplete. In 1916-17, 
tbe latest year for wbicb figures have been published, tbe numbers 
recorded for British India are ; — 


Bulls and bullocks 

• « • • 


49,416,166 

Cows 



37,616,899 

Buffalos, bull 

• » • • 


. 5,581,163 

„ cow 

• • « • 


. 13,698,584 

Young stock (calves and buffalo calves) 


43,112,218 


Total cattle 

149,425,020 

Sheep* . 

• « • ■ 

• 

22,923,468 

Goats* . 



33,366,392 


Eeturns are available also for nineteen Indian States, comprising 
106 million acres out of tbe 497 million acres under tbe rule of Indian 
Chiefs. Tbe figures given for these nineteen States are ; — 

Cattle . . 14,704,000 

Sheep and goats 8,960,000 

We may therefore ' safely aecept as a minimum tbe figures 
adopted in Appendix D to tbe Eeport of tbe Indian Industries 
Commission, viz., 180 million cattle and 87 million goats and sbeep 
as an estimate of tbe total stock existing in India. If comparison 
be made with tbe figures for previous years recorded in Volume I 
of tbe Statistics of British India, there will appear to have been an 
increase in tbe agricultural stock of about 50 per cent, within ten 
years. Making every allowance for tbe uncertainty, of tbe statis- 
tics, we are at any rate justified in concluding that tbe notable 
expansion of tbe export trade in bides and sldns bas been com- 


* Pignres for sheep and goats are exclusive of Bengal, for which the returns are 
incomplete. 
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patible with an increase in the agricultural . stock of the country. 

We may now consider the trade in hides, skins and leather, as it 
existed prior to the war, under each of the following natural sub- 
divisions : — (a) raw hides and raw skins, (6) tanned hides and 
tanned skins, and (c) finished leather and leather manufactures. 



‘Chap. II.] The Raw Hides Trade before - the War: 
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CHAPTER II. 


The Raw Hides Trade before the War. 

It is not proposed to give here a complete description of the 
Indian’' raw hide trade. For fuller details refer- 

tradHn raw hides! made to the provincial monographs * 

and to the account prepared by Mr. J. 0. K. 
Peterson, - I.C.S.j for the IndiajU Industries Commission, (Volumes of 
Evidence). A short description of the trade is, however, necessary 
for a proper understanding of what follows. 

There are three main classifications of cow-hides based on the 
method adopted for preserving the hides, {a) wet-salted, (6) dry- 
salted, and (c) air-dried or arsenicated. The wet-salted hides are 
prepared in this form for immediate use by tanners. Wet-salted 
hides are not exported except to a small extent from Burma. 

Dry-salted hides come principally from the damp regions in the 
north-east of India, where they are prepared at all seasons of the 
year. Dacca is the principal centre in eastern Bengal, while hides 
from middle and western Bengal are known as Meherpores or 
Daissies. Dacca hides are frequently heavily adulterated, while 
the “ real Meherpore ” standard of cure, in which the hides are 
cleanly fleshed and salted just sufficiently to preserve the hides, is 
regarded as the proper standard of cme for dry-salted hides. Very 
few “ Real Meherpores ” are available. 


* Note — The following provincial monographs have been published on the leather 
industry : — 

Monograph on the leather industry of the Punjab, 1891-92 ; by A. J. Grant. 
Monograph on tanning and working in leather in the United Provinces of Agra 
and Oudh ; by- H. G. Walton. 1903. 

Monograph on tanning and working in leather in the Central Provinces ; by C. G 
Chenevix Trench. 1904. 

Tanning and working in leather in the Province of Bengal : by R. N. L. Chandra. 
1904. 

Monograph on tanning and working in leather in the Province of Burma ; bv 
E. J. Colston. 1904. ^ 

Monograph on tanning and working in leather in the Madras Presidency ; by 
A. Chatterton. 1905. 

Report on leather industries of the Bombay Presidency ; by A. Guthrie. 1910. 

The subject is also dealt with in the Report on the Industrial Survey of the Central 
Provinces, 1908-09, and the Handbook of Commercial Information, Madras, bv 
M. E. Couchman, 1916. 
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The air-dried system is prevalent in the north-west and all the 
drier parts of India during the cold weather and summer months. 
During the monsoon this method of treatment is impracticable 
in the greater part of the country. Air-dried hides include hides 
from the Punjab and Sind ; North-Westerns and Agras, in which 
are classed also hides from the Eastern Pnnjab and Delhi and from 
parts of the Central Provinces, while .further east, Patnas, Durbungas 
and Purneahs are among the varieties distinguished. Air-dried hides 
from Central India include the Eanchi and Sambalpur varieties. A 
number of the best hides from Northern India are dried by 
stretching on frames and are known as Firmas or framed hides. 
Air-dried hides are usually preserved by dipping them in a solution 
of arsenic — Whence the term ‘ arsenicated.’ They are usually re- 
arsenicated at the ports before export; 

This classification does not by any means exhaust all the varieties 
of hides distinguished by the trade, but it includes the more impor- 
tant classes distinguished b}’’ exporters. 

-Hides are further ' subdivided into (1) slaughtered, (2) deads, 
(3) rejections, (4) double rejections. The “ slaughtered ” class 
includes the best hides of animals rrhich have died through natural 
causes. The proportion of hides 'which comes from animals actually 
killed for food is small because only a small fraction of the Indian 
people will eat meat and there is a strong feeling against the 
slaughter of cattle. In recent years, however, a considerable trade 
has grown up in the export of jerked meat to Burma, and slaughter- 
houses exist to supply this trade at Agra, Damoh, Rahatgarh, Khurai 
and other places. Slaughter-houses also exist in all the big cities^ and 
in military cantonments. It is from the latter that the best class 
of slaughtered hides from Northern India have become known as 
“ Commissariats.” 

For the export trade hides are also subdivided into various 
ranges of weights. 

The description given above indicates onlj’’ the main lines of 
classification, since before the war the principal exporting houses 
had greatly elaborated the above classifications and shipped, mainly 
for the continental trade, under a variety of special marks. It 
may be said generally that the careful assortment of hides' takes, 
place only after they have reached the exporter. The organisation 
for collection of hides up-country is^ still of a primitive character 
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and the original o\vner of the hide has usually no great pecuniary 
inducement to see that it is properly flayed and preserved. The 
hide passes through the hands of several middlemen or ‘ beoparis ” 
before it readies the ‘ arathdar,” or commission agent, who sells 
to the exporter or tanner. 

The table on pages 8 and 9 which follows gives the flgures of 
exports of raw hides from British India, showing 
beErriho war.*^ quantity and value, from the year 1880-81 

to the last complete pre-war year 1913-14:. 
Calcutta is the principal port for exports of all classes of raw hides. 
Karachi is the second largest exporting centre, but exports only 
arsenicated hides from the Punjab and Northern India. Burma 
hides are exported from Bangoon. 

An analysis of this table shows that there was a marked increase 
both in the quantity and value of the trade in the second half of 
this period. The average value per cvi;, also, which was only Rs. 33 
in the first five years, 1880-81 to 1884-85, had risen to Es. 68 in the 
five years preceding the war. The exceptional figures for particular 
years, such as 1899-1900 and 1900-01, are due to the fact that these 
were years of famine in Northern India. In famine years there is 
always a heavy mortality among cattle. 

The great increase in exports during the three years immediately 
preceding the war is accounted for by the large pmnhases of Indian 
hides made by Germany and Austria and also by the United States 
of America. 

The destinations of the exports of raw hides from British India 

Direction of the ex- can be studied in a convenient form in the 
•ports of raw hides. 

This table illustrates the well-known story of the loss of the 
Indian hides trade by the United Kingdom and its capture by 
Germany and Austria. During the period 1879-80 to 1883-84 the, 
United Kingdom took 64 per cent, in value of the total exports ; the 
United States of America took 14-1 per cent, and Italy 10-7 per cent. 
In that period Germany took nothing and Austria only 4’7 per cent. 
'Subsequently, the’ United Kingdom’s share decreased until in the 
five years before the war it was only 4-6 per cent. On the other 
‘hand Germany’s share increased rapidly from 1890 onwards : in 
the five years before the war she took 37 per cent, of the total exports 
.and Austria’s share in the same period was 19'6 per cent. The 


B 



Table III.— Exports of mw hides from British India hy sea to foreign countries. {See also TaUes 

VIII and XXI). 
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Chast No. II. — Illustrating the direction of exports of raw hides from 
British India for five year periods from 1S79-80, 


(To follow Table IV.) 

(Four War 
years) 

1879-80 1884-86 1889-90 1894-95 1899-1900 1904-05 1909-10 1914-16 
to to to to to to to to 

1883-84 1888-89 1893-94 1898-99 1903-04 1908-09 1913-141917-18 




to to to to to to to to 

1883-84 1888-89 1893-94 1898-99 1903-04 1908-09 1913-14 1917-lS 

(Four War 
3'ears 
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Centra] Empires tlms before tbe war took 56-6 per cent, of the total 
^ trade, with an annual value of Es. 3,72,25,000. Tbe proportions 
; taken by Italy (12‘8 per cent.) and tbe United States of America 
! (lO-S per cent.) were also considerably greater than tbe share remain- 
ing to tbe United Kingdom, 

Tbe diversion of tbis trade from British to Continental tanners 
coincides with tbe development of tbe chrome tanning industry in 
Germany, where Indian bides were mostly treated by tbe chrome 
process. It was also greatly helped by Germany’s tariff policy 
which, while allowing free import to raw bides, imposed progressively 
increasing duties on imported leather. This duty in 1876 was 
equivalent to 6s. Id, per cwt., ^.e., approximately 6 per cent, ad 
valorem. Two years later it was increased to 10 per cent., and in 
1906 it was again raised, a specific duty being imposed which varied 
from l|d. to 2|d. per lb. Special shipping advantages were also 
given for the export of Taw hides from India direct to Hamburg and 
Bremen, and the German hold on the trade was consolidated by a 
■combination in Calcutta of the seven principal exporting firms, 
all of which were either German or possessed strong German comiec- 
tions. The .hides exported from India to Germany were used there 
primarily for making upper leather for army boots. Of the balance 
at least half was suitable for civilian upper leather (a large part of 
which came back to England in the form of box calf) and for making 
-soles for light boots and shoes. 

The sea-borne trade statistics of the United Kingdom and Germany 
-afford a significant commentary on the changed direction of the trade. 


T-ABLE V . — Exports of hides and leather from the United Kingdom to 

Germany, 


— 

(VAI.-OE IN £.) 

Leather, 

^TOUght 
and nn- 
wrought. 

' Hides, un- 
tanned. 

Hides, 
tanned, 
dressed 
and curried. 

i 

' j 

1 

1890 

335,918 

265,582 

260,489 

1900 

413.776 

301,503 

238,373 

1910 , ■ 

610,442 

201,275 

683,447 

1913 

624,309 

264.814 

759,843 
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Table VI. — Exports of hides and leather from Germany to the United 

Kingdom. 


(Value in £) 



The Indian sea-borne trade returns do not distinguish separately 
between cow-hides and bufitalo-hides until the 
hi^s^*^*^and ^^'buffdo year 1912-13. The figures for the separate- 
c'rded classes recorded in 1912-13 and 1913-14 are 

given in the table on page 13, 

This table shows that Germany’s interesfi^ was much greater in. 
the cow-hide than in the buffalo hide trade. In the latter the 

United States of America was easily first, followed by Austria. 

In the cow-hide trade Germany, Austria and Italy were predomi- 
nant. Am ong the “ other countries ” not separately recorded in 

the preceding tables, the most important buyers of Indian hides 
were Spain, Holland and Belgium. ■ 

The table given on pages 8 and 9 shows how the value of Indian^ 
hides has appreciated. The following table which 
in'^IndiL has been compiled from records of prices actually 

paid by one of the leading firms in the Calcutta.- 
market shows the general level of raw cow-hide prices in recent years. 

Table VII. — Calcutta market prices for raw cow-hides quoted in Rupees- 
per 20lhs. {See also Talle XXIII). 



Raw CO W‘Hid es, arse nicated . 


Raw cow-xubes, 
bry-saeted. 


■A-gras -^^gterns Patnas Daccas Daissies 

9 to 10 lbs. 9 Tbs. 8 to 9 lbs. ^ ® ® lbs.. 


January, 1909 
„ 1910 

» 1911 

„ 1912 

„ 1913 

1914 


Rs. 

A. 

p. 

Rs, 

A. 

p. 

14 

8 

0 

12 

8 

0 

17 

0 

0 

14 

8 

0 

14 

8 

0 

12 

8 

0 

16 

8 

0 

14 

4 

0 

16 

4 

0 

14 

8 

0 

18 

8 

0 

16 

4 

0 
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The sharp rise in prices between 1912 and 1914 is directly attri- 
butable to the heavy buying which took place before the war. 

A similar rise took place in prices of raw buffalo hides. An 
average price in 1908-1909 would have been about Rs. 9 to 10 per 
'20 lbs for Agras arsenicated. Prices rose sharply about the last 
quarter of 1912 and from the middle of 1913 till the outbreak of the 
•war prices for similar qualities were about Es. 12 to Es. 12-8. 
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CHAPTER III. 


The Raw Skins Teade befoee the Wae. 

The development of an export trade in raw skins, particularly 
in raw goat skins, has been one of the import- 
Development _ of the ^nt features of the Indian export trade since 
^kins! about the year 1890. Prior to that year the 

export of raw skins from India was compara- 
tively unimportant, but with the development of chrome tanning 
lor the production of glace kid, manufacturers began to search the 
world for raw material and in the Indian goat skin was found one 
•of the most important sources of supply. It has been calculated 
that India produces about one-third of the world’s exportable 
surplus of goat skins. Other important exporting countries are 
China, South Africa, Aden, the Argentine, Brazil, Mexico, Russia, 
Morocco and Turkey. ^ The general development of the trade is 
illustrated by the following table which gives the annual average 
exports of raw skins from British India for five-year periods from 
the year 1880-81 : — 


Table IX . — Average annual expoHs of raio goat and sheep sjcijis froni 
British India by sea for five-year periods. 


j 

Quantity in 
cwts. 

Value in 
(as. ’000) 

1880-81 to 1884-85 . 

• 

• 

. 


40,167 

27,35 

1885-86 to 1889-90 . 

* 

• 

• 


41,688 

33,91 

1890-91 to 1894-95 . 

- 


• 


80,696 

67,90 

1895-96 to 1899-1900 

• 



• % 

120,139 

1,20,02 

1900-01 to 1904-05 . 

• 


• 

* * 

266,721 

2,59,05 

1905-06 to 1909-10^ . 

• 


* 


480,649 

* 4.03,20 

1910-11 to 1914-15 . 

• 


• 

• 

506,682 

3,33,36 


By far the greater part of these exports consisted of raw goat 
skins. Separate figures for goat and sheep skins have been recorded 
in the British India sea-borne trade returns since 1905-06 and are 
given on page 16, 
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From tliis table will be seen tbe very large proportion of 
tbe trade in Indian raw goat sldns taken by tbe United States of 
America. There ■ were appreciable exports to the United Kingdom'* 
and France. The United States also took the largest share of the 
raw sheep skins. 

Unlike Indian hides, Indian skins are mostly obtained from 
animals which* have been slaughtered for food. 

-ira^rin*raw*skins They are therefore -relatively much superior 

in quality to Indian hides. For export pur- 
poses Indian skins are mostly dry-salted with the hair on, but 
sometimes they are flint-dried and occasionally wet-salted in the 
hair or unhaired and then pickled in a solution of alum and salt. 
Each firm has its own standard for sorting into firsts, seconds, etc.. 
The more important varieties of goat skins are distinguished by 
the names of the areas from which they come. The following are 
among the principal varieties : — ^Daccas, Dinajpores, Unrbangas, 
Mozaffarpores, North- Westerns, Amritsars. The last-named is a trade 
term for the large-sized goat sldns from this and other Punjab 
districts. North- Westerns are also large sldns, giving from 80 to 120 
feet of leather per dozen. Skins from Bombay, Madras, Hyderabad 
and the Deccan are mainly used by the Madras and Bonibay tanneries. 

Prices of raw sldns remained fairly steady in the six or seven 
years before the war, and there was no sharp 
.beforrthe*wan^ upward rise in 1913-14:, such as -occurred in 

the prices of raw, hides. A typical price for 
Patna goat skins per 100 pieces during the pre-war period would 
•have been about Bs. 100 to 130. 
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CHAPTEE IV. 

The Tanned Hides and Skins Trade before the War. 

The export trade in tanned hides and skins is a special feature 
of the Madras and Bombay Presidencies, particu- 

Jri’n" to"ned“' Mte adjoining Indian 

and skins. btates. The location of this trade in these parts 

is unquestionably due to the prevalence there 
of the shrub Cassia aui'iculata (Hative names, Avarani, Avia or 
Turwad), the bark of which is the principal tanning material used 
in preparing these hides and skins for export. The leather produced 
is a light tannage or ‘ half-tan,’ soft and plump and light coloured 
and very suitable for subsequent treatment by the currier or dresser. 
The tanneries work almost wholly vnthout the aid of machinery, but 
the leather is of its class extremely good, and we may quote 
in this connection the opinion of the Government leather expert 
at Madras who writes “ The methods employed by these export 
tanners, when carried out under the best conditions as regards water, 
bark and M5rrabolans and careful supervision, tmm out a class of 
leather that is of very high quality, very suitable for European and 
American leather dressers, and although several tanners have at 
different times tried to modernize the processes used, they have always 
retmmed to the old native methods.” 


Statistics have recently been collected of the number of tanneries 
working in the Madras and Bombay Presidencies, which give a good, 
idea of the extent and distribution of this industry. Many of the 
tanneries work with both hides and skins and these are designated as 
•■‘mixed tanneries” in the table given. below. In normal times the 
figures for laboiu in sldn tanneries in the districts of Trichinopoly 
and Madm-a, where Dindigul is the most important centre,- would 
be larger, as some of the principal tanners in those districts-^ — who 
usually tan skins only— are not at present working to their full 
capacity. 
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Table XI . — Distribution of Madras tanneries. 


19 ' 


Name of District. 

Hide Tannemes. 

SKiK Tanneries. 

Mixed Tanneries. 

Total. 

Number 
of tan- 
neries. 

Average 
No. of 
labourers 
employed 
daily. 

Number 
of tan- 
neries. 

Average 
No. of 
labourers 
employed 
daUy. 

Number 
of tan- 
neries. 

Average 
No. of 
labourers 
employed 
daily. 

Number 
of tan- 
neries. 

Average 
No. of 
labourers 
employed 
daily. 

North Arcot 

72 

1,716 / 

23 

802 

31. 

1,004 

126 

3,522 

Cliingicput 

53 

1,165 

44 

2,222 

17 

620 

114 

4,007 

Kistna * 

13 

668 

5 

110 

8 

425 

26 

1,209 

Vizagapatam 

7 

565 

1 

55 

4 

145 

12 

765 

Godavari . 

6 

298 

2 

71 

2 

190 

10 

559 

Clnttoor . 

4 

66 

1 

2 

3 

,113 

8 

181 

Bcllar>" 

2 

19 

• . 


3 

310 

5 

829. 

Ganjam . . ' 

2 • 

05 

. . 


2 

70 

4 

135 

Soutli Arcot 

3 

65 



* . 


3 

65 

Guntur 

2 

113 





2 

113 

Kumool 

1 

84 

« . 


1 '*1 

*126 

2 

210 

Madras 


, , 

1 

“30 

1 

64 

2 

94 

Nellorc 

, , 

, . 

1 

SO 

. . 

. . 

1 

30 

Cuddapah . 



1 

12 

, , 

, , 

1 

12 

Madura 

9 

104 

17 

844 

10 

206 

36 

1,274 

Salem 

5 

81 


131 

5 

72 

17 

284 

Tinncvelly 

4 

38 


. , 

8 

119 

12 

157 

Tanjore 

2 

16 


30 

, . 

. . , 

3 

46 

Trichinopoly 

9 


18 

507 

6 

105 

33 

689 

Coimbatore 

10 


10 

96 

13 

339 

*33 

642 

Total 

204 

j 5.307 

132 

j 4,948 

114 

3,968 

450 

1 14,223 


Kote. — In several instances two or three adjoining tanneries working under tlie same management 
have been classed as one. 


This list does not include the Chrome Leather Co.’s large tannery 
at Pallavarani, employing about a thousand labourers, which works 
both in bark and chrome tannages. 

In Bombay Presidency, excluding Sir Adamjee^ Peerbhoy & Sons’ 
large taimery at Sion, there are 27 tanneries employing 1,752 
labom-ers daily, of which 16 are on the Bombay Island at Dharavi. 
The others are at Belgaum, Poona, Ahmedabad, Ahmednagar, 
Godlma,' ISTaysari and Karachi. In Mysore State, in addition to 
the Mysore Tannery which works with chrome, there are more than 
50 tanneries in the neighbourhood of Bangalore. There are a 
number of both hide and skin tanneries also in Hyderabad State, 
and several sldn tanneries in Baroda State. A few small tanneries 
producing leather similar to the Madras and Bombay tannages have 
recently been started in the Central Provinces. 

One of the earliest and best accounts , of the Southern Indian 
tanned hide and skin industry is to ■ be ' found in Mr. Chatterton’s 
Monograph onAanning and working in leather in the Madras Presi- 
dency, 1905. Blr. Chatterton points out ’ that the development 
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of the industry at first was slow, but -a rapid expansion commenced 
in the middle of the seventies. This is attributable to various causes, 
the repeal of the export duty of 3 per cent, on tanned hides and skins 
iin August 1875, the establishment of public auctions in London 
and the increasing demand for Indian skins in G-ermany. Last and 
perhaps most important was the completion of the main trunk lines 
of railways in India which enabled the Madras tanners to obtain 
supplies of raw materials from greatly extended areas. 

South Indian tanned hides are known in the home markets 
as East India Tanned Kips, They are generally described , by the 
names of various tracts, such as Bangalores, Coconadas, Hyderabads, 
Coasts, and so on. They are exported almost entirely to the United 
Kingdom, usually in execution of orders and under the S2Decial 
marks of the exporting firms located at Madras, A certain number, 
however, of the Madras tanned hides and all the Bombay tanned 
hides are sent on consignment to London where they are re-assorted 
and sold by auction. Hides are graded into Seconds, Thirds, 
Fourths, Fifths and Rejections, No grade of ‘ Firsts ’ is found in 
the hide trade, though ' Firsts ’ are distinguished in tanned skins. 
The great majority of the tanned skins are sent to the auction sales 
in London, where, however, a large proportion used to be taken by 
American and Continental buyers and re-exported.' For instance 
in 1913, of the Indian tanned goat skins exported to the United 
Kingdom, 15 per cent, only were retained in the United Kingdom, 
Germany took 41*6 per cent, of the re-exports, and the United 
States 34 per cent. The same countries took a large proportion 
of the re-exports of tanned sheep skins, though the proportion 
retained in the United Kingdom was larger, A considerable quantity 
of tanned skins are also shipped direct from India to the United 
States, Japan and the Straits Settlements. Tanned sldns, like 
tanned hides, are mostly distinguished by the names of particular 
tracts, e.g., Trichinopolies, Coimbatores, Dindiguls. Other classes 
are Prime Cities and Medium Cities. 

The export figures of tanned hides from British India are given on 
pages 24 and 25 from the year 1880-81 to 1913-14. 

taS‘hide??SJre%he illustrates the fluctuating nature .of 

war. the trade, which has always been liable to 

considerable vicissitudes. The value of the ex- 
ports dming the earlier years will be seen to be very low and the 
■trade has all along been exposed to the competition of the raw hide 
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exporter, wliose activities constantly tended to raise the price of 
the raw material and prevented the South Indian tanners from 
obtaining any except local hides and the poorest selections from the 
Northern Indian hides. An increase in the quantity of tanned hides 
exported will be noted in famine years, such as 1895-96 and 1900-01. 

The statistics given in the table on pages 24 and 25 include a 
small proportion of tanned buhalo hides. These were not separately 
recorded in the seaborne trade returns of British India until 
1912-13. The buffalo hides tanned for export -are almost wholly 
obtained from local supplies and are generally much lighter hides 
than those from North India. 


Table XII. — Exports of tanned cow and buffalo hides from British 
India by sea to foreign countries. {See also Tables XVI and XXV). 



Quantity in owts. 

VAIiUE IN Rs. (’000.) 


United 

Kingdom. 

Other 

Countries. 

' ^ 

Total. 

United 

Kingdom. 

Other 

Countries. 

Total. 

Buffalo Hides, 
tanned — 

1912-13 

14,707 

2,300 


9,84 

1,95 

11,79 - 

1913-14 

14', 047 

1,498 


9,92 

1,35 

11,27 

Cow Hides, 
tanned - 
1912-13 . 

213,673 

1,756 



1,68 

1,91,70 

1913-14 

155,550 

2,833 


1,44,60 

2,80 

1,47,40 


The export statistics of taimed goat and sheep skins have 

Export statistics of separately recorded in the sea-borne trade 

tanned skins before returns of British India since 1905-06, and are 
the war. given on page 26. 

By a curious anomaly in the Statistics of British India tanned 
calf skins are recorded" among Skins tanned — Other sorts,” whereas 
raw calf skins are recorded under the export statistics for raw hides. 
(See page 13.) Consequently the following figures ' for exports of 
“ Skins tanned— Other sorts ” mainly relate to tanned calf skins, 
which it will be observed are exported principally to the United 
Kingdom in the same way as tanned hides. 


c 
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Table XIII . — Exports of “ tanned shins — other sorts ” — from British 
India hy sea to foreign countries. {See also Table XXIX.) 


Quajttity in owts. , VAiitri: in Rs. (’000.) 



United 

Kingdom, 

Other 

Countries. 

Total. 

United 

Kingdom. 

Other 

Countries. 

Total. 

1905-06 . 

3,791 

464 

1 

4,255 I 

I 

3,52 

52 

4,04 

1906-07 . 

4,644 

10 

! 

4,654 ‘ 

1 

4,14 

2 

4,16 

1907-08 . 

2,439 

1 

184 

2,623 

i 

2,36 

1 

17 

2,53 

1908-09 . 

4,331 

13 

4,344 

3,97 

3 

4,00 

1909-10 , 

4,394 

12 

1 

4,406 

3,83 

2 

1 

3,85 

1910-11 . 

4,026 

10 

4,036 

3,87 

2 

3,89 

1911-12 . 

7,541 

39 

7,580 

6,94 

6 

6,99 

1912-13 . 

8,291 

20 

8,311 

8,41" 

3 

8,44 

1913-14 . 

6,794 

21 

6,815 

f 

6,83 

1 

4 

6,87 


Tlie tables wbicb follow give Madras average market quotations 

Prices of tanned hides 'banned bides and tanned skins, wbicb were 
and skins before the supplied to tbe Prices Enquiry Committee by 

one of tbe leading firms in tbe trade. Figures 
bave been included from tbe year 1905 to 1912, with three earlier 
^ years for pm’poses of comparison. Tbe extremely low prices recorded 
for tanned cow and buffalo bides in tbe earlier years are notice- 
able. In actual sales tanned calf and light bides fetch several 
pence per lb. more, and heavy weight bides less, than medium weight 
bides. 
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Table XIV . — Average ‘prices at Madras of tanned cow and buffalo 

hides. 



Tanned oow bides. 

Tan NED 

BUFFALO 

HIDES. 

Pair 

Quality. 

Good 

Quality. 

Fair 

Quality. 

Good ^ 
Quality. 

* 




Per lb. 

Per lb 


Per lb 


Per lb. 





Es. a. 

V 

Rs. A. 

P. 

Rs. 

A. 

P. 

Rs. 

A. P., 

1890 

• • 

ft ft 


0 5 

11 

0 6 

4 

0 

4 

9 

0 

5 4 

1895 

• f 

ft ft 


0 7 

5 

0 8 

3 

0 

6 

0 

0 

7 2 

1900 

• V 



0 6 

7 

0 7 10 

0 

5 

5 

0 

6 1 

1905 

• • 

ft ft 


0 10 

3 

0 11 

3 

0 

7 

0 

0 

7 7 

1906 

• • 

ft ft 


0 10 

7 

0 11 

6 

0 

8 

7 

0 

9 1 

1907 

• • 

^ ft 


0 10 

9 

0 11 

8 

0 

8 

6 

0 

9 0 

1908 


ft ft 


0 10 

4 : 

0 11 

4 

0 

7 

7 

0 

8 0 

1909 

• • 

ft ft 


0 9 

9 

0 10 

8 

0 

7 . 

4 

0 

7 11 

1910 

• • 

ft ft 


0 11 

5 

0 12 

2 

0 

8 

5 

0 

9 2 

1911 

• • 



0 11 

5 

0 12 

6 

0 

8 

9 

0 

9 7 

1912 

« * 

ft ft 


0'12 

1 

6 

0 13 

7 

0 

9 10 

0 

10 9 





1 










Tap.le XV .^^ — Average prices at Madras of tanned goat and sheep 

sfeins. 


Tanned goat skins. 


Fair 


Good 


Tanned sheep skins. 


Fair 


Good 


Quality. 



Per lb. 


Es, A. P. 

1890 

1 2 3 

1895 

14 8 

1900 ...... 

18 0. 

1905 

12 8 

1906 

14 9 

1907 

13 8 

1908 ..... 

13 8 

1909 ..... 

14 6 

1910 

1 3 10 

1911 

14 2 

1912 

< j 

1 4 2 




Quality, 

Quality. 

Quality. 

Per lb. 

Per lb. 

Per lb. 

Rs. 

A. 

P. 

Rs. 

A. 

p. 

Es. 

A. 

P. 

1 

3 

11 

0 

12 

5 

0 

13 

3 

1 

6 

10 

0 

15 

3 

1 

1- 

3 

1 

6 

0 

0 

14 

6 

0 

15 

9 

1 

4 

4 

1 

1 

8 

1 

5 

3 

1 

6 

4 

1 

4 

9 

1 

6 

6 

1 

5 

3 

1 

2 

0 

1 

3 

6 

1 

5 

3 

0 

15- 

9 

1 

2 

5 

1 

6 

0 

1 

0 

0 

1 

2 

9 

1 

6 

8 

1 

1 

4 

1 

3 

8 

3 

6 

8 

1 

2 

0 

1 

4 

3 

1 

1 

6 

8 

1 

4 

9 

1 

6 

6 
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CHAPTER V. 

Finished Leather and Leather Manufactures before the War. 

Apart from the export trade in East India tanned laps and 

Im ort and ex ort skins, which may he classed as partly 

statistics of finished manufactured articles, India exports very little 

leather before the finished leather, hut is on the other hand an 
wur# " 

importer of considerable quantities of leather- 
goods, principally from the United Kingdom. The export and 
import figures from 1903-04 to 1913-14 are given on pages 28 
and 29. 

It will he apparent from these tables that the exports of leather 
from India are comparatively insignificant. They consist mostly of 
exports . of hoots and shoes and unwrought leather to the Straits 
Settlements, Mauritius, Ceylon and other neighhom'ing Eastern coun- 
tries. The imports on the other hand, especially of European hoots 
and shoes and leather belting for machinery, are important. This 
latter item was only recorded in the trade returns under the 
heading “ Leather ” since 1912-13. Prior to that year it was 
included' in the general heading “Machinery and Mill- work,” so that 
separate figures for the earlier years cannot be given. Boots and 
shoes ,of materials other than leather are included in the trade re- 
turns in the general heading “hoots and shoes” up to the year 
1911-12. The value of hoots and shoes of materials other than 
leather was in 1912-13 Rs, 7,43,000 and in 1913-14 Rs. 10,60,000. 
Further details will he found later on page 62 of this Review. 

In the aggregate a very large quantity of leather is tanned in 
, , India by village chamars and in small village 

India.^^^ tanning In jj^ore or less primitive methods for 

local consumption. Reference may he made to 
the provincial monographs mentioned above on page 5. The most 
important articles locally manufactured are — 

_ 1. Boots, shoes and sandals. 

2. Leather buckets for wells. 

3. Country saddles and harness, cattle gear, straps, whips, etc. 



Table XVIII . — Exports of leather and leather manufactitres from British India by sea to foreign countries 

(See also Table XXXI.) 
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■ 1912-13 1,.15 1,25 21 >13 3,37 




• Boots and shoes of materials other than leather aro^ included in these figures up to 19H-12, as they were not separately distinguished in the trade returns. 
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4. JMiscellaneous articles sucli as paklials (i.e., water bags carried 
on buffalos), ginning rollers, oil-bottles, liiiqqas, bellows, 
etc., and in Burma large numbers of leather drums manu- 
factured from raw bides. 

Boots, shoes and sandals localty manufactured are of two classes, 
(a) boots and shoes of European stjde and pattern which have 
become increasingly popular, especially in the toums, and which 
compete with the cheaper kinds of imported foot wear, and (6) shoes 
and sandals of Indian pattern. Indian shoes may be divided into 
two main classes, the heelless shoe, of which the red j\Iorocco Brah- 
mani juta is a prominent example, and second a stronger type of 
shoe with heels, of which an example is the tmmdah shoe. ^ A great 
many local varieties are distinguishable such as the Gulgabi, Punjabi, 
Multani, Marwari, etc. These are fully dealt with in the various 
provincial monographs. Captain Gutlirie, after an enquiry conducted 
in Bombay in* 1910, mites — “ In Bombay Git)’’ amongst those who 
do wear any shoes, one-third wear European styles, one-third sandals, 
and one-third shoes of native patterns, of which half are of the 
heelless type and the remainder Gulgabi, Pimjabi, Mundah, etc. 
The red Morocco Brahmani jiita and sandals are generally worn 
throughout the Central and Southern divisions. In the Northern 
division and Sind shoes of the Gulgabi and similar types are much 
more common.” 

Of the other articles mentioned in the foregoing list, leather buckets 
for wells absorb in the aggregate an enormous quantity of leather, 
considering that these buckets, which have a life of about six months, 
are used in millions of wells throughout the country. There is, 
however, a growing movement to replace them by iron buckets, and 
experiments are being made also uith water-bags made from various 
kuids of vegetable fibres. 

In addition to this village tanning we have to record in the pre- 

Establishment of the period the establishment of an important 

leather industry at leather industry on modern' lines at Camipore. 
Cawnpore. originated with the establishment of the 

Government Harness and Saddlery Eaetory at Camipore in 1867, 
followed in 1880 by Messrs. Cooper Allen & Co., who became the 
principal suppliers of boots to the British Army in India, the 
Indian Army and many Government Departments. Their activities 
however have by no means been confined to Government orders. 
Other tanneries which followed Messrs. Cooper Allen were the 
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Nortli-West Tannery- (now absorbed by Messrs. Cooper Allen), tbe- 
Wense Tannery, wbicb failed, Messrs. Shewan & Co., the Cawnpore- 
Tannery and tbe United Provinces Tannery, all of wbicb are 
capable of producing leather of bigb class. Cawnpore is particularly 
suited to be tbe centre of a great leather industry. It is in tbe 
middle of tbe best bide producing area in India, has excellent rail- 
way communications and can obtain large supplies of Babul bark in 
tbe vicinity, this being tbe tanning material most largely used by 
Cawnpore tanneries. Tbe Babul bark sujDplies in tbe immediate 
neigbbom’bood of Cawnpore have now been practically worked out, 
but plentiful supplies exist a little further afield and tbe cost of 
this bark is still relatively low and much cheaper than tbe Turwad 
of Madras. We have to note also during tbe pre-war period tbe 
establishment ‘ of Sir Adamjee Peerbboy and Sons’ tannery and boot 
manufactory at Sion near Bombay, and a few other tanneries at 
Calcutta and elsewhere. Tbe estabbsbment of several new and large 
tanneries at Calcutta under tbe management of leading Calcutta firms 
is a later development due to tbe -war.* 

We can also record tbe beginning before tbe war of a chrome 

Foundation of the t^J^niug industry in India, of wbicb tbe Madras 
chrome^ tanning in- Government with tbe assistance of ]\Ir. Cbatterton 
dustry in India. have been tbe pioneer, though 

full recognition should be accorded to tbe energy and enterprise of 
Mr. Chambers. This new industry is so important and so full of 
promise for tbe future that it is worth while repeating here tbe 
history of its origin as described in Mr. Coucbman’s Handbook of 
Commercial Information, Madras, 1916. 

“ Tbe earbest chrome tanning experiments in Madras were made 
about 1902 by tbe German firm Messrs. Carl Simon Soebne. It 
was stated that tbe results were not encouraging, and probably it 
was on account of tbe unfavourable reports made by this firm that 
tbe Madras Chamber of Commerce was led about this time to express 
an adverse opinion as to tbe possibilities of chrome tanning in 
Southern India. s-. 

“Later on a Parsi from Bombay by tbe name of Talbati endea- 
voured to arouse tbe interest of Madras tanners by lectures on 
chrome tanning and by demonstrations at a small tannery in 
Tbangal, a suburb of Madras. He however failed to raise tbe neces- 
sary interest and capital to continue bis efiorts. About tbe same, 
time (1902-03) Mr. Cbatterton turned bis attention to tbe possibili- 
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4ies of okronie tanning, and also abont tbe same- time Mr. , Chambers/ 
who had for several years previous been, connected , with the leather 
trade in Madras, was endeavouring, to obtain Government support 
and to interest leading Madras mercantile firms in the possibilities 
•of the chrome tanning industry in Madras. 

“Mr. Chatterton’s first experiments were made at the Madras 
■•School of Arts, where he demonstrated that he could produce chrome 
tanned leather suitable for the making of agricultmal water buckets 
of a quality and dm-ability much exceeding those of ordinary bark 
tanned leather. Subsequently operations were transferred to a 
tannery at Sembinm near Madras. Mr. Chambers’ first efforts in 
■chrome tanning were made on his own account at Pallavaram 
early in 1904 and subsequently were continued on a larger scale ^at 
Tondiarpet, another suburb of Madras ; at the. same time the finish- 
ing of bark tanned goat skins for Moroccos and of hides for carriage 
upholstery was added. Government ultimately decided to leave “the 
"development of the industry to private enterprise and closed down 
the Government Tannery and substituted a Leather Trades School. 
The machinery and efiects of the Government Taimery were sold to 
the Indian State of Eewa. Subsequently Mr. Thiruvengada Achari, 
who was associated with Mr. Chat^erton’s efiorts from the start, 
succeeded in arousiUg the interest of the Mysore Government and 
>of a few capitalists and as a consequence, the Mysore Tannery, 
Limited, was floated with 'a capital of Es. 1,70,000 and commenced 
■operations near Bangalore ; their early efiorts, like those of the 
•Chrome Leather Co., Madras, owned by Mr. Chambers, were however 
handicapped by difficulties as regards labour and markets, but in 
both cases considerable and steady progress has been made. . The 
Mysore Tannery is at present centralising its efiorts to build up an 
■export trade in chrome tanned black box sides, a highly popular 
and serviceable leather for boots, and Mr. Thiruvengada Achari has 
•also just recently on behalf of local financiers established a chrome 
tannery in Berhampur, Bengal, and there also chrome tanned black 
box sides are being produced and, exported via Calcutta.' 

“ The business of the Chrome Leather Co., Madras, which now 
finds use for a capital of about .9 lakhs, has developed considerably 
during the past three years. Their new tannery and factory is 
situated at Pallavaram where they find employment for about 1,000 
men. So far these chrome leather productions, which comprise both 
■sole and upper leather, also belting, find a ready market in India 
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und tlie East. The Company has also .developed a considerable trade 
in bark tanned sole leather of a superior quality. Its efforts at 
present are largely devoted to the production of all classes of manu- 
factured leather goods and it is supplying a large quantity -of foot- 
wear and accoutrements to the Indian Government. Considerable 
extensions are at- present being made to the works with a view to- 
the export on a large scale of chrome tanned upper and sole leathers.” 
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PART 11. 

The War Period. 

CHAPTER VI. 

SUMJIARY OF THE ReSL^JCS OF THE WaR ON IHE TrADE. 

The course of the Indian hides, skins and leather trade during - 
the war has been to a great extent artificial. As in all countries, there 
has unavoidably been a large measure of Government control due to 
the necessity of securing the maximum quantity of leather -suitable 
for war purposes. In this it -v^ull be seen that India has been able to 
make an important contribution towards the war. It follows how- 
ever that certain lines of the trade have been artificially stimulated 
while others have suffered from restrictions. In particular there 
has been a great expansion in the tanning of hides in Madras and 
Bombay^ for export to the War Office, and a great increase in the 
•Government orders for boots and leather equipment. Local leather 
manufacturers have also been able to take advantage of the reduced 
imports of certain classes of leather goods from England. On 
the other hand, there has been a reduction in the exports of raw 
hides ; and in the tanned skins trade, after a period of phenomenal 
qDrosperity in the first three years of the war, there followed a 
period of unavoidable re^riction, due to the necessity of turning all 
energies to the production of tanned hides for the War Office. 

The year 1916-17 was the year of maximum export and the exports 
of that year far exceeded in value those of 1913-14 which were the 
highest for the pre-war period. In 1913-14 there was a total export 
of all classes of hides and skins of 1,906,931 cwts. valued at 
Rs. 15,91,22,000. In 1916-17 there was an export of 1,952,068 cwts. 
valued at Rs. 23,86,56,000, as detailed below : — 
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Table XX . — Goniparison of the years 1913-14 and 1916-17. 



1913-14 I 

1916-17 

1 

! Quantity 
in cwts. 

1 

Value in 
Rs. (’000.) 

Quantity 
in cwts. 

Value in 
Rs. (’000.) 

Raw hides . . • . 

! 

1,115,747 

8,29,60 

894,028 

7,49,20 

Tanned hides 

174,028 

1,68,79 

323,676 

4,49,33 

Raw skins .... 

486,663 

1 

3,39,04 

568,313 

6,91,63 

Tanned skins 

130,593 

1 

2,63,79 

166,051 

4,96,40 . 

Total 

1,906,931 I 

15,91,22 

1,952,068 

23,86,56 
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Raw buffalo hides. 


The Raw Hides Trade during the "War. 

• Tte statistics of exports of the difierent classes of raw hides 
Export of raw hides British India during the first four years of the 

during the war. war are given in the following table on page 39. 

It will be seen that there has been a great reduction in exports 
of both raw cow hides and buffalo hides. There 
was no direct Government control of buffalo 
hides, and the reduction in exports is attributable firstly, to the 
absorption of much greater quantities of buffalo leather in India 
for soles of Army boots and equipment of all sorts, and secondly, to 
the irregularity of the American market which is the largest buyer 
of Indian buffalo hides. It mil be noticed that in 1916-17 the 
United States took a record quantity of buffalo hides, 215,718 
cwts., whereas in the next year she took only 51,823 cwts., less than 
half the quantity she was accustomed to take before the war. 

Buffalo hide prices declined sharply on the outbreak of the war 
and remained at about the 1908-09 level for 

hide^s*during*^tlie ww°^” several months. The subsequent average has 

been higher — with occasional sharp fluctuations up 
and down — ^but it has not reached the average price prevailing 
immediately before the war. 

Raw cow-hide exports have been subject to more direct Govern- 
ment control. In the first 5^ears of the war 
the shutting off of the German and Austrian 
markets was quickly compensated for by increased purchases by 
Italy and the United States. In the year 1915-16 Italy, which 
was then in the stage of preparing for war with Germany, took 
358,718 cwts. of Indian .hides, an amount nearly equal to the largest 
pre-war export to Germany. The United Kingdom also began 
to take larger quantities. With the Government control of hide 
tanning in Madras and Bombay, which was inaugurated in August 
1916, the control of raw hide exports became closer. ~ It was con- 
fined at first to partial restrictions on the export of hides of army 
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weiglit, but in June 1917 the Indian Munitions Board undertook 
direct purchase of raw hides for the British War Office and for the 
Italian Government, and as the balance of hides of army weights 
and selections was required for Madras and Bombay tanners, export 
on private account except of light weight hides and certain classes 
of inferior hides practically ceased. The fact that much larger 
■quantities of hides were tanned in India accounts to a great extent 
for the diminution in. exports of raw cow hides, but difficulty in 
obtaining freight and the high cost of it when obtainable also milita- 
ted against export of the lowest qualities of hides. In. normal 
times a freight rate of about -|d. a lb. was small in comi^arison with 
the value of the raw hide, but when that rate became ^d. or bd. 
a lb. it obviously made impossible the export of the lower 
grades. The disappearance of an export market for the lowest 
grade hides was one of the inevitable consequences of the war. 

The outbreak of war with Germany naturally led to the dis- 
appearance of the majority of the exporting firms in Calcutta, those 
■of German nationality being wound up and . others going into volun- 
tary liquidation, or disposing of their business to British or allied 
firms. The Government Committee for hide purchases in Calcutta- 
was formed originally of five firms, three British and two Indian, 
to which three other British firms, new to the trade, were added later. 
A Government Committee was also formed at Karachi where none 
•of the exporting firms were of enemy nationality, though a /large 
proportion of the pre-war trade, as in Calcutta, had been with 
•Germany and Austria. It may be expected that after the war 
•export of Indian raw hides to the United Kingdom will continue on 
a large scale, as it is understood that British tanners are making 
preparations to deal with increased quantities of Indian hides. It 
is also certain that there will be a strong demand from Italy and 
the United States, and sample consignments have attracted attention in 
■Canada, South Africa, and Australia. Spain and France will also 
be likely to require Indian hides. It is certain therefore that India 
will not in future be dependent on Germany and Austria for her 
markets. Moreover India herself is likely to require a much larger 
■proportion of her hides for Indian tanners. This question is parti- 
cularly important in connection with the Madras and Bombay trade 
in East India Kips. One of the most striking developments of this 
trade during the war has been the increased quantities of the best- 
class of Northern Indian hides which have been tanned in Madras 
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and Bombay. Even before tbe war these tanners were not entirely 
dependent on local supplies, but they secured from Northern India:' 
for the most part only inferior hides, the better’ classes being 
attracted by the exporters of raw hides. The movement of raw hides- 
froni Northern India during the war can be seen from the statistics - 
of imports by rail of raw hides into the Madras and Bombay 
Presidencies. 


* 

Table XXII. — Imports hy rail of raw hides from. Northern India. 



Average 
. of 5 years 
1909-10 to 
1913-14. 

1915-16. 

. 

1916-17. 

t 

1917-18. 

- 

cwts. 

cwts. 

cwts. 

cwts. 

Into Madras Presidency • . ’ . 

14,000 

30,000 

66,000 

112,000- 

Into Bombay Presidency . 

12,000 

38,000 

54,000 

94,000 


This movement which has resulted in a much larger proportion, 
than formerly of the best Indian hides being tanned in India rather- 
than exported in the raw state has been of advantage to the Indian: 
tanning industry, and it is one of the important post-war problems- 
connected with this trade to secure to the Indian tanner his position 
in this respect vis-d-vis the raw hide exporter. It may be added 
that an increased trade in raw hides has also developed during the 
war between Eangoon and Madras. Eangoon hides, though often 
badly butcher-cut, are of good quality and substance and are eminently 
suitable for the trade in East India Kips. 

The prices of raw cow-hides during., the war have been to a great 
extent controlled by Government’s operations both 
during direct purchasers for export and as purchasers 

of East India tanned Kips at fixed f.o.b. prices. 
The prevailing level of raw cow-hide prices has been somewhat below 
the very high rate prevailing immediately before the war and is 
illustrated "by the following table which is a continuation of that 
shown on page 12. 
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Table 'XXIII. —Prices oj raio cow-hides during the years Wld to 1918 
in Bs. per 20 lbs. {See Table VIL) 


— 

Raw cow-niDES absenicated. 

Raw cow-iriDEs 

DKY-SALTED. 

Agrns 

9 to 10 lbs. 

North- 
West enis 

1 9 to 10 lbs. 

Dur- 

bwngalis 

8 to 9 lbs. 

i 

1 Patnas 

9 to 10 lbs. 

Daccas 
Otolllbs. j 

Daissies 

8 to 10 lbs. 

- January — | 

1916 . . i 

1916 . 

1917 . 

1918 . 

Es. A. i'. 
16 0 0 
16 12 0 
18 8 0 
18 0 0 

i 

Rs. A. P. 
14 0 6 
14 0 0 
16 0 0 
14 8 0 

Rs. A. P. 
i 14 0 0 
. 12 12 0 
‘ 12 0 0 
j 12 0 0 

I 1 



i 

1 

Es. A. P. 
ll 4 0 
8 4 0 
8 4 0 
7 12 0 


' The Indian hides trade suffers greatly from the careless and in- 

1,. , , . . efficient manner in which the maiority of the 

The cure of hides. , . , ^ i i x 

raw hides are collected and preserved. A 

.-specially undesirable feature of the trade is the deliberate overloading 
of dry-salted hides with dirt and cement and other substances on 
the flesh side in order artificially to increase the weight. A good 
deal of improvement had been effected before the war by the com- 
bination of the Calcutta exporting firms, but the position became 
worse after the war when there was a great deal of indiscri- 
minate buying without regard to the cure. Tifiien Government 
became a purchaser the}’^ did their best to effect an improvement 
in this matter, but with little result so that they were eventually 
driven to make the announcement that they would refuse to pur- 
' chase any dry-salted hides which were not properly cured. The 
real Meherpore cure was taken as the standard. This should in 
time lead to a real improvement in the cure, but immediate im- 
provement was prevented by the continuance of indiscriminate pur- 
• chases by Indian tanners. In the end the Govermnent Committee 
has had to undertake the entire responsibility of purchases for 
Madras tanners in the Calcutta market. 

Two other ways in which much valuable leather is lost to India 

Improper flaying of faulty methods of flaying and the 

.bides and branding of branding of cattle. The Indian Munitions 
' Board has devoted much attention to attempts 

to improve matters in these respects. The attention of Local Gov- 
.-ermnents and the public was early directed to these questions in a 
-Press Notice, and a pamphlet in simple language was subsequently 
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pre^jared by the Director of Industries in Bengal, which gave instruc- 
tions as to the proper method of flaying and of preparing wet-salted, 
dry-salted and air-dried hides. This pamphlet has been widely 
circulated through Local Governments to district oflicers and local 
bodies and to the Civil Veterinary Departments and has been trans- 
lated into a number of vernaculars. Direct action has also been 
taken in certain places to give instmetion to chamars in the proper 
flajdng and preservation of hides, and in several slaughter-houses, e.g., 
at Eangoon, local rules have been passed by which the flaying of 
cattle is now properly supervised. As an instance of what can be 
effected by proper management reference may be made to the 
Bandra slaughter-house at Bombay where control has been exercised 
directly by the Deputy Controller, Hides, Bombay. By obtaining 
more time for the butchers to do their work properly and by paying a 
small premium for all well-flayed hides, the proportion of hides from 
•this slaughter-house rendered unsuitable for Army work by faulty 
flaying has been reduced from about 60 per cent, to less than 5 
per cent. The Esociet Company of Maihar in Central India also 
reports excellent results in the improved condition of hides collected 
in the Indian States with which the company is associated. The 
improvement has been effected by securing to the chamars very 
high prices for well preserved hides and very low prices for faultily 
preserved hides. Improvement in a matter of this kind in. a 
country such as India is necessarily slow, but a beginning has at 
any rate been made. 

The branding of cattle is a more difficult matter to deal with as 
it is bound up in some areas with the religious ideas and prejudices 
of the people. In some provinces such as Burma the practice is 
hardly loiown ; in others it is'very common and in Ceylon it is said 
to be almost universal. Nearly all the Ceylon hides tendered to 
Government in Madras have been ruined by branding. Where brand- - 
ing is necessary for purposes of identification, a small brand on 
the forehead or on the shank or even on the horn or hoof should- 
be sufficient. 
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CHAPTER Vlir. 


The Raw Skins Trade during the War. 


Export statistics of 
raw skins during the 
war. 


The exports of raw goat and sheep skins from 
British India diirinp; the first four vears of the 
wax are shown on page 44. 


On the whole the war has had less effect oh this branch of the 
trade than on any other. No direct purchases of goat or sheep 
skins were made by Government and the trade was mainly depen- 
dent, as before the war, on the American market. This market 
was at times erratic, but during the first four years of the war the 
quantity of exports was nearly up to the pre-war average. In the 
summer of 1918 the Government of the United States imposed a 
total prohibition on imports of skins, raw and tanned, and hides, 
except under special licenses to cover existing contracts. This 
was imposed as part of their policy tot reserve freight for articles 
of war importance, and the prohibition is expected only to be 
temporary. 

Prices of raw skins declined sharply on the outbreak of war 

„ . , . , . being Rs. 20 to 30 per 100 pieces on the average 

Prices of mw skins ^ ± ^ o 

during the war. below pre-war rates. There was a rapid rise 

in 1916, and during 1916 and 1917 prices were 
at least equal and at times considerably above the best pre-war 
prices. 



Table XXIV . — Exports of raw goat and sheep shins from British India hy sea to foreign countries from 1914-16 

to 1917-18. , (See also Table X.) 
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CHAPTER IX. 

The Tanned Hides Trade during the Watr. 

As already indicated, the increase in the exports of tanned hides — 

Dcvciopmcnl of the Kips— has been one of the most 

irndc In East India striking features of the Indian leather trade 
,K»ps during tlic war. during the war. The value of the Madras 

and Bombay turwad-tanned hides as material for upper leather of 
-army boots was not, it is true, fully realised during the first year 
•of the Avar, but subsequently eA’ery effort AA%as made to increase and 
regulate the supply. From August 1916, the Indian Government, 
at the request of the War Office, assumed complete control of the 
trade and has purchased in India the aa'IioIc of -the aA^ailable supply 
for export direct to the War Office. On the creation of the Indian 
Alunitions Board, the control of the aiTangements for purchase of 
East India Kips AA’as taken over by the Board. The requirements 
■of army upper leather for the year 1917 AA^ere estimated at 80 million 
feet as a minimum. East India Kips give an average of 24 feet 
Avhen dressed into “sides” but less Avlien dressed into “ butts.” ^ 
Taking an all-round figure of 18 feet, 1,500,000 kips, Avhich Avas the 
.aA'erage annual production suitable for upper leather in the years 
preceding the war, AAmuld gh^e 27,000,000 feet of upper leather. 
The actual production of East India Kips has more than doubled 
•since the period of Government control, and it has been estimated 
that at least three-fifths of the upper leather used in the United 
Kingdom in the manufacture of boots for the British and Allied 
■armies is supplied from them. In addition a large proportion 
■of the kips found unsuitable for army Avork have been used in 
production of the Avar-time standard boot in England, and not less 
than 30,000 kips monthly haA^e been supplied by Bombay tanneries 
to CaAvnpore for the manufacture of army boots in India. 

The war-time exports of tanned coAV-hides and buffalo 

Statisllcs of export both of which were included in the 

and outturn of East, Government purchase scheme, are given 

Jnaia Kip3. 
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Thus in the year 1917-18 we have recorded exports of 365,143 
c^vt'S. of tanned cow and bufialo hides, valued at Rs. 4,90,43,379.. 
The actual outturn for 1917-18 was considerably in excess of the 
recorded figures of shipments inasmuch as Government held in 
stock at Madras awaiting shipment on the 31st March 1918 about 
65,000 cwts. of tanned hides costing approximately Rs, one crore. 
The increase in the value of the shipments of tanned hides is even 
greater proportionately than the increase in quantity . Taldng 
the year 1911-12 as a basis and giving to it the index number 100,. 
we get the following results ; — 

Table XXVI. — Index numhers illustrating shipnents of tanned hides. 



Quantity 

shipped. 

Value. 

Average 
Bate ib. 

1911-12 . 



100 

100 

Us. a. p. 

0 12 0 

1912-13 . 

• 

* 

132 

138 

0 12 2 

1913-14 . 



99 

107 

0 13 0 

1914-15 . 



117 

163 

0 15 10 

1915-16 . 


• 

1 

154 ! 

206 

10 0 

1916-17 . 

• 


184 

303 

1 8 10 

1917-18 . 

• 


! 208 

331 

1 

13 3 


Prices of fanned 
hides during the war. 
The Government scheme. 


It will be seen that while the quantity shipped has more than 
doubled, the A’^alue has more than trebled. 

The figures just quoted give an indication of the increase in tanned 
hide prices during the war. It has to be 
remembered however that not only have the 
tanners been dealing with a better and more 
expensive class of raw hide but the cost of tanning has greatly^ 
increased, mainly because of the higher prices of tanning materials. . 
This is an important matter which will be referred to later on. 

Prices obtained for tanned hides prior to the Government scheme 
of control are not easy to give, since the hides were mostly sold 
in London on .firms’ special standards. In May 1914 Coasts-light 
were about 19id. per lb. c.i.f. London. In 1916 about 23|d, per- 
lb. Heavies on the same dates were 18d, and 22-|d. per lb. Freight - 
in 1916 was fully Id. per lb. above'that in 1914. 
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Under tlie Government scheme cow hides were classed as army 
.selections .and non-army selections. Army selections consisted of 
.seconds, thirds and ‘ superior ’ fourths in the followng ranges of 
weights, 6 to 14 lbs., 14 to 18 lbs., 18 to 25 lbs. Light .weights 
Lelow 6 lbs., ‘ inferior ’ fourths, j&fths and rejections comprised the 
non-army selections. The price basis, as revised in May 1917, 
was from Re. 1-6-9 per lb. to Re. 1-3-3 per lb. f.o.b. for the ordi- 
nary run of parcels containing "seconds, thirds and ‘superior ’ fourths 
"in proportions of 25 : 50 : 25. The price of fifths varied from 
Re. 0-13-6 to Re. 0-10-9 : for rejections 9 annas per lb. was offered _ 
though at this price no rejections were tendered to Government 
since it paid tanners better to sell them locally. The average 
.all-round price may be taken as in the neighbourhood of 'Re. 1-3-3 
per lb., which is confirmed by the export figures quoted above. ' 
For tanned buffalo hides, prices of army selection, “ Primes,” 
were 15 annas per lb. for hides from 5 to 15 lbs. in weight, and 
13 annas per lb. for weights from 15 to 20 lb. “ Bests ” were 
priced at 13 annas and 11 annas per lb. respectively for the same 
ranges of weights. Prices of non-army selections were 4 annas 
per lb. lower. 

The complete scale of Government prices at Madras for tanned cow 
hides is recorded in the table on page 49. The Government prices- 
for tanned buffalo hides are given bhlow. 

Table XXVII . — Tanned buffalo hides. 


Prices per lb. f.o.b. Madras. 



Army selections. 

Non- Army selections. 

Smalls 

Assort. 

Calf 

Assort. 


" 5 /I 0 

15/20 

5/15 

15/20 

75/25 

75,25 


Annas. 

Annas. 

Annas. 

Annas. 

Annas. 

Annas. 

Prime 

15 

i 

13 

11 

9 

14 

14 

Best 

13 

11 

g 

7 

12 

12 


At Madras the fourteen leading shipping firms selected and 
baled the hides and tendered them to Government Avho examined 
representative samples of each consignment before, maldng pay- 
ment. Payments were made on rupee prices by bills drawn on 
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the War Office, Government accepting the loss on exchange and making 
all freight arrangements. At Bombay, where shipments had always 
been on consignment and the shippers had no technical knowledge 
of the selections, Government bought direct from the tanners and 
assorted the hides themselves for shipment. An all-round price 

was paid to tanners at Bombay for army selections of Re. 1-4-0 
per lb. Non-army selections were classed as first rejections at 

Re. 1-0-0 per lb. and second rejections at 0-12-0 per lb. 

One of the main objects of the above scale of prices was to 
increase the quantity of anuy selection 

Increase in Army leather. For this reason a relatively low 

scale of prices was fixed for non-army selections. 
Shipment on private account of non-army selections was prohibited, so 
as to prevent tanners from being induced to tan inferior hides by the 
higher prices which could have been obtained at home for the lower 
•classes. The War Office was able to utihze the greater part of 
the non-army selections in the production of war-time standard 
boots, but a certain proportion was resold in England to the civiL 
trade. The attempt to increase the proportion of army selection 
leather was successful at Madras, though much less so at Bombay . 
At Madras the proportion of army selections rose from slightly 
•over 50 per cent, to 65 per cent, and for a considerable period to 
70 per cent. The following figures, which were taken over a three 
months’ period, are fairly representative of the proportions in which 
hides were tendered — 

. Seconds ••*.••••• 

Thirds ,,«•••••• 

‘ Superior ’ Fourths ....... 

Extra heavies and army selection Bulls 
‘‘Lace” hides . • • • 

Total Aemy Selection 

.hT- 

‘ Inferior ’ Fourths ....... 

Fifths ......... 

Lights 11% III’ and IV’ . . ' . 

Ordinary ......... 

BufE calf and smalls ....... 

•Cow calf 

Total Nox-Aemy Selectiok 


Per cent. 
24-0 
30-0 
3-5 

•5 

7-0 


65-0 

17-5 
3-5 
11-5 
1-0 
- -5 
1-0 


35-0 


100-0 
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In May 1917 Government requisitioned a tannery at Bombay and 
worked it under tlie* direct management of tke Deputy ControUer, 
Hides, This tannery used for the most part hides from the 
Bandra slaughter-house and the following results of a year’s working 
.may be of interest. 

Number of hides tanned — 55,779. 


Army selection hides 
Lights and calf 
Pirst rejections 
Second rejections 
Double rejections 


Per cent. 
, 90'4 

6-9 

. . 2-2 
0*4 
O’l 


The total number of rejections was thus' only 2-7 per cent, of the 
^hole. 

The cost of production worked out at Rs. 1-2-8 per lb. as follows : — 




Rs. 

A. 

p. 

Percentage 
of total cost. 

Hides 

* # » 

0 

14 

1 

75-4 

Tanning materials . 

• 

0 

3 

2 

17-1 

Direct labour • 

» • • • 

0 

0 

11 

4-9 

Supervision and other indirect charges 

0 

0 

6 

2-6 



1 

2 

8 

100-0 


_A detailed account of the working of this tannery has been pub- 
hshed by the Indian Munitions Board for 'the information of tanners. 
The results obtained were due not only to the selection of the 
raw hides and the special measures taken to improve the flaying 
■ of the hides in the Bandra slaughter-house, but also to care and 
.attention at all stages of the liming and tanning processes. Similar 
results cannot be expected in every tannery since this tannery was 
in a position to use only the best class of raw material, but the 
results obtained are an indication of what is possible under the 
most favourable conditions nf working. 

An opportunity was afiorded by the Government control to 
deal with the question of adulteration and 

-<era«on”of° hides. **^**^’ '^^eighting of hides. In the early 

days of the Government scheme it was found 
that adulteration of hides by the addition in course of tannage 
-of magnesium salts, sugar and other adulterants was on the increase. 
"One instance came to notice of a parcel of hides being adulterated 
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to tiie extent of 29 per cent, with Epsom salts. The leather adul- 
terated in this way was liable to be completely spoilt, or at the- 
best considerable expense was incurred by the adulterants having: 
to be washed out in England. Attempts were made to check 
this practice by penalising heavily all adulterated hides presented 
to Government and by refusing altogether 'badly adulterated hides.. 
Adulteration is not however in all cases easily detected without chemi- 
cal analysis, and eventually, with the full approval of the commer- 
cial community in Madras, the practice of adulterating hides was- 
made a penal ofience by an order passed under the Defence of India 
Rules, To the credit of the Madras tanners it should be stated 
that in no single case has it been found necessary to proceed against 
a tanner for non-observance of these orders. In addition to this- 
form of adulteration it used to be a prevailing practice in the case- 
of certain tannages — notably “ Bangalores ” — to add weight to the 
hide by the application after tannage-of chalk and plaster to the 
flesh side. The practice — which did not occur in Bombay tannages — 
although not injurious to the leather in the same way as- adultera- 
tion, adds nothing to its value but is merely a form of artificial 
weighting. The chalk _and plaster has in all cases to- be 'washed 
ofi by the currier in England before the hides can be used. The 
plastering of the hides also results in cuts on the flesh side being 
disguised. This practice also was prohibited by an order under' 
the Defence of India Rules. The result has been that several of 
the so-called distinctive tannages in Madras have become practi- 
cally indistinguishable from one another and instead of recognizing 
eight or nine separate taimages it has been possible to classify all 
Madras tannages into four grades — ^Prime, Best, Good and Ordi- 
nary, each of the first three being subdivided into two classes accord- 
ing to their gro'wth and spread. ■ “ Ordinary ” hides were thin 
hides “without sufiSicient substance for .army work and were classed 
as non-army selection. There is evidence that this simplified- 
classification and the prohibition of artificial weighting of hides- 
has been appreciated- by the Home trade. The question'of adopting 
permanent measures to prevent adulteration after the war has- 
been taken up by the Controller of Munitions at Madras and the views- 
of the commercial community are understood to be generally in 
favour of some action being taken though agreement has not been 
arrived at regarding details. It is not too much to hope that the im- 
provements efiected as a war measure may not be entirely losk 
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in time of peace, as they slioiild enhance the reputation of East 
India Kips in the Home markets. 

The increased cost of tanning during the war was due principally 
to the higher prices which had to he paid for 

Tanning Maieiials. bark. Since on the average about 3 

Importance of Tutwad. , , , • j x i. ii. x i x-u 

lbs. of bark are required for each lb. of leather 

produced, the total quantity needed was enormous, and in order 
to meet the demand from hide tanners it was found necessary to 
prohibit skin tanning altogether : at the same time in order to 
steady ...prices, Government undertook the complete control of 
collection and distribution of Turwad bark in the Madras Presi- 
dency, and also controlled supplies from Mysore and Hyderabad 
States which furnish not less than haK the requirements of Madras 
tanners. In Bombay also control of Tinwad supplies to tanners 
was regulated by the Deputy Controller, Hides. Mr. Chatterton, 
writing in 1905, estimates that the price of Turwad then averaged 
15 rupees per candy (500 lbs.). He was also able to record that 
the supply was apparently enormously in excess of the demand. 
In the years immediately preceding the war Turwad prices were 
from Es. 15 to Es. 25 per candy. In August 1916 Es. 40 to Es. 50 
was being paid for the best bark, and a few months later the 
competition for bark by skin tanners raised prices to Es. 80 
and even more. Prices under the Government control were fixed 
at Es. 27-8-0 to Es. 37-8 per candy. Later on the price of 
the best bark was raised to Es. 42-8 and prices for lower qualities 
reduced to Es. 20 and even less. Another tanning bark which is 
regularly used by the Madras tanners in mixture with Turwad 
is the bark of Cassia -fistula {Konai or Amalias). This is 
somewhat cheaper than Turwad though it has also greatly increased 
in price in recent years. At present prices for bark and other 
materials and labour, the cost of tannage is on the average not 
less than 4 annas per lb. of leather produced. At the time when 
Turwad prices were highest Government imdertook the experiment of 
importing a large quantity of Wattle bark from South Africa for 
use in Madras and Bombay. After some initial difficulties had 
been surmounted, it was found that with certain precautions a pro- 
portion of this bark could be used successfully in mixtm-e with 
Turwad, and the whole quantity, exceeding 1,000 tons, has been 
utilized by the tanners working for the War Office. The experi- 
ment cost Government about Es. 15,000, but it was particularly 

E 
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valuable inasmucb as several lands of Wattle grow, in the Nilgiris 
and an effort is being made to exploit this source of supply. 

In view of the immense demand for Turwad bark, which is certain 
to continue after the war both for hide and sldn tanning,’^ the 
Indian Munitions Board has urged all Local Governments, both in 
the ordinary turwad-growing areas and outside them, to take 
measures to extend the cultivation of the shmb. Active measures 
have been taken in Madras and Bombay and also in the Central 
Provinces, United Provinces, Burma and elsewhere both in forest 
ureas and other lands. It is feared, however, that the unfavourable 
mo)isoon conditions in some of these areas have done serious damage 
to many of the plantations. The experience obtained from the 
plantations of Turwad at the Forest Research Institute, Dehra Dun, 
is worth recording. The inferences drawn by j\Ir. R. E. Marsden, 
Forest Sylviculturist, from the Dehra Dun experiments are that 
direct over-head cover is injurious, that light well-drained soil is 
desirable and that protection from browsing is needed. Weeding is 
desirable, and but not essential. Frost is highly injurious, but pro- 
vided enough plants are raised before the cold weather, 40 or 50 
per cent, should survive. Irrigation is not needed. Early thin- 
ning out of the lines is recommended. The seedlings are highly 
susceptible to root-rot in land charged Avith excessive moisture. 
It is probable that in the future the larger tanneries mil find it 
advantageous to have their own Turwad plantations close to the 
tanneries, and several of them have already taken steps in this 
direction. 

Much attention has been devoted by the Indian Munitions Board 
to the discovery and trial on a commercial scale of substitutes for 
Turwad in making ‘ half-tan ’ leather, and the Board has acquired for 
purposes of research in this and other directions the Factory 
belonging to the Esociet Company of Maihar in ^Central India, where 
experiments with Northern and Central Indian tanstuffs had been 
conducted for some years previously. The Board also purchased 
the Allahabad Tannery in order to test, on a commercial scale, 
results obtained at Maihar and has also conducted experiments in 
various tanneries at Bombay. The Allahabad tannery is now pro- 
ducing ‘ crust ’ leather without Tm’wad for supply to the Govern- 
ment Harness and Saddlery Factory at Cawnpore for equipment 
work. The services of an expert Master tanner have been obtained' 
from England to advise Government in regard to research and the 
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development generally of tlie tanning industry, in India. In part 
III of tliis Review an account is given of tlie results of research 
at Maihar. Many of these results indicate promising lines of 
•development for the future, but the fact remains as true as ever 
that there is no single tanning material available in this country 
which possesses all the qualities of Turwad for production of ‘ crust ’ 
leather. The great merits of Turwad bark are that it is very easy 
to use and quick in its action ; it adds weight and plumpness to 
the hide and produces a leather which is capable, after fm’ther 
treatment by the currier, of being tinned to a great variety of 
uses. The maintenance therefore of an adequate supply of this 
tanstuff at cheap rates must remain the foundation of the ‘ half -tan ’ 
industry of Southern India, and it is desirable that it should also 
■be made available for -tanners in other parts of the country. 
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CHAPTEE X. 

The Tanned Skins Trade during the War. 

Tlie exports of tanned goat and slieep skins during the first 

Exports of tanned four years of the %var are sho'wni on page 
skins during the war. 57 

Statistics of “ tanned skins, other sorts ” (see page 22 above) relate 
principally to tanned calf skins, which were included in the Govern- 
. ment tanned hides purchase scheme. 


Table XXIX. — Exports 0/ “ tanned skins, — other sorts ” from British 
India hy sea to joreigyi countries. {See also Table XIII). 



Quantity in owts. 

1 Valve in its. (’000.) 

1 

United 

Kingdom 

1 Other 

1 countries. 

1 

Total. 

i 

United 

Kingdom. 

Other 
[ countries. 

r 

1 

Total. 

1914-16 . 

10,114 

1 

25 

10,139 

12,02 ’ 

i 

! 

I 3 ' 

12,05 

1915-16 . 

7,173 

31 

7,204 

8,01 

1 S 

8,06 

1916-17 . . ' 

12,801 

3 

12,804 

19,88 

1 i 

1 

19,89 

1917-18 . 

60,95 

1 

25 ■ 

1 i 

6,120 

S 

8,16 

14 

I 8,-30 

i 


The figures given in the Table on page 57 show that the first three 
years of the war were a period of steadily increasing exports and rapidly 
increasing prices for tanned goat and sheep skins. The position became 
accentuated when the control of leather in England and other belligerent 
countries practically forced the greater part" of the tanneries in those 
countries to produce war leathers. In consequence there was a leather 
famine in the civil trade and any Indian tanned skins that were ' 
able to reach those markets realised extraordinary prices. The 
result of this was to stimulate the tanning.^ of skins in India in pre- 
ference to hides and to cause such competition for bark supplies 
that prices for bark were forced up to ' levels at which the hide 



Table XS.X.~Exports of tanned goat and sheep shins from British India hy -sea to foreign countries in 

the years 1914-15 to 1917-18. {See also Tahle XVII.) 
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vanners could not compete. Eventually tlie Indian Government 
was compelled in April 1917, in order to secure and increase the- 
supplies of tanned hides for the War Office, to prohibit tanning 
of skins altogether in Madras and Bombay Presidencies \ and to- 
prohibit export of tamied skins from British India. The British . 
Government shortly before, with a view of reserving freight for- 
articles of war importance, had prohibited import pf Indian tanned 
skins into the United Kingdom. Some time elapsed before all 
the South Indian tanners adapted themselves to the new condi- 
tions, but eventually all tanneries — even those previously devoted 
wholly to skins — ^became for the time being hide tanneries. At 
the time of writing the continued demand for army selection hidea 
for the War Office has prevented the resumption of skin tanning, 
but permission has been given to export stocks of tanned skins 
held on the 31st August 1918. These include a proportion of 
skins tanned in the Hyderabad and Mysore States, in which the 
prohibition of skin tanning was introduced at a later period than 
in British territory. The temporary set-back to the trade in;, 
tanned skins which was rendered necessary by urgent war demands 
is not likely to be of long duration. Indian tanned goat and sheep 
skins are probably more certain of their market than Indian tanned 
hides, and there is evidence that the trade at Home is likely to- 
direct increased attention to them. We learn of the formation 
recently in the United Kingdom of a Committee on which the 
Chairman of the Fancy Leather Goods Section of the London Chamber 
of Commerce is represented, “ for the purpose of bringing about a 
closer co-operation between the traders using East Indian tanned 
goat and sheep leathers and the manufacturers of the same, with a 
view' of stimulating the manufacture of leathers made from this 
raw material in Great Britain and making provision for a much 
larger consumption after the war.” 

The prices paid for tanned skins during the war have, as already 
stated, been phenomenally high and have borne- 
skins* d^uring the little or no relation to the cost of production. 

During the five years before the war the 
average annual export amounted to 134,826 cwds. valued at 
Bs. 2,66,85,000, i.e., averaging Rs. 198 per cwt. In the year 1916-17 
we find an export of 162,919 cwts. valued at Rs. 4,84,66,000, i.e., 

Rs. 298 per cwt. As an instance of the phenomenal prices paid 
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at the London sales, the following figures are quoted of prices 
paid for tanned goat skins at the sales held in April 1918. 

5. d. 6, d. 

Goats, prime, Madras , . . . 21 6 to 26 0 per ib. 

Goats, Town 17 0 „ 26 6 „ 

Trichys and Dindiguls . . . . 19 9 ,, 26 6 
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CHAPTEE XI. 

PiNisHED Leather and Leather Manueactures during the War. 

The statistics given in Tables XXXI and XXXII of exports from and 
imports into British India of leather and leather 

Imports into and mannfactm'es during the first four years of the 
exports from British • t t t t -j j 

India of leather and War show, as might be expected, a decided 

leather manufactures falling ofi in imports of Em’Opean boots and 

shoes, saddlery and miscellaneous leather goods. 

The conditions of the civil trade at home and the absence of 

freight are sufficient to account for this. The imports of leather 

belting for machinery continued to be large. The higher values 

which prevailed for all kinds of leather goods of course make these 

figures appear larger in comparison with the returns of earlier years 

than they would be otherwise. Exports from India of finished 

leather goods during the war have been small. There was a 

strong demand for all kinds of finished leather in India itself and 

though endeavours were made by Government to interest the 

Home authorities in Indian finished chrome leather, no ^purchases 

of this leather have so far been made to meet war requirements 

outside India. 


Table XXXI. — Exports of ' leather and leather manufactures from 
British India by sea to foreign countries. {See also Table XVIII.) 
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The orders placed by Govermnent in India for leather and 
, leather articles for war requirements were so 

Government contracts large that an account of them is almost a 
^ ^ history of the leather industry in India during 
the war. The capacities of all tanneries and 
factories capable of producing leather suitable for war require- 
ments were exploited to the utmost. 

The Government requirements of army boots have recently 

been 2,333,000 pairs yearly and to meet these 

Army boots and requirements manufacturing arrangements have 
■mundah shoes. Leather t n -i i • r j- t inr>nr>A 

waistcoats and gloves. actually been made m India tor 179,000 pairs 

monthly. The greater part of these have been 

manufactured by, Messrs. Cooper Allen & Co., but five other firms 

.are also employed, and it is expected that from the new tanneries 

which have been started in Calcutta at least a further 25,000 pairs 

monthly can be obtained. This is about 20 times the pre-war 

outturn of army boots. In addition 782,000 pairs of mundah 

shoes were required in 1918 for which manufacturing orders were 

placed in Madras, Boinbaj’-, Calcutta, Caivnpore and Lahore. 

Leather waistcoats also and leather gloves have been supplied 
dn large quantities by Madras manufacturers. 

It is, however, in connection rvith the Government Harness and 
Saddlery Factory at Cawnpore that the largest 

H^nLs an^'^'^SaMery leather have been placed with Indian 

Factory, Cawnpore. firms. An account of the Factory’s opera- 
tions during the war and the extent to ■ which 
it was assisted by outside firms is worth recording in detail. 

During the year 1913-14 the Factory was working at low pres- 
sure and continued to do so until the outbreak 

iie?y'*^and~°Factor ^^iii total output of the tannery 

1913-14. in 1913-14 was only 398,741 lbs. of buffalo and 

' cow leather and the value of the Factory 

■outturn of equipment was Es. 12,60,792-5-9. 

On' the outbreak of war every effort was immediately made to 
Increase of output of bicrease the tannery output and the success 

the tannery after the attained is shown by the figures of leather 

.outbreak of war. . j • i- n • 

tanned in the followmg years : — ib=, 

1914-16 851,811 

1916-16 1,526,618 

1916- 17 1,685,402 

1917- 18 1,799,374 

J 918-1 9 (3 months only) 593,659 



Table XXKll.~Im<porls of lealher mid leather manufactvres into British India hy sea from, foreign countries. 

{See also Table XIX). 
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Note.— B oots and shoes of materials other than leather were imported to the value ofBs, 6,70,000 in 1914-16 ; Bs. 5,98,000 in 
1 915-16 ; Bs. 8,21,000 in 1916-17 and Es. 4,13,000 in 1917-18. 


Chap. XI.] Finished Leather during the War. GS- 

Details of classes of The quantities of leather of various classes- 
tai/ner Harness Factory since 1913-14 

with cost (per lb.) of and the cost of production is shown in Table 
production. XX^V, page 64. 

In calculating the cost of the bnffalo leather produced at the 
Government Factory, allowance has to be made for the fact that 
the Factory discards the belly portion of the bufialo hide. These 
'bellies are given a quick drum tannage and are sold as a by-pro- 
duct, fetching from 4 to 6 annas a lb. The Factory leather has 
to bear the loss on sale of bellies, the resultant “ backs ” being 
proportionately appreciated in value. 

In addition to the leather tanned in the Government Factory, large 
Purchases of tanned quantities of tanned leather have during the war been- 
sources outside purchased from outside soiu:ces, as shown below. 


Table XXXIH. — Purchases of tanned leather from outside sources hy 
the Government Harness and Saddlery Factory Catvnpore. 


Source of receipt. 

,1914-15. 

1 

; 1915-16. 

1916-17. 

1917-18. 

j April to 

1 JiilylOlS. 


lbs. 

1 lbs. 

lbs. 

, lbs. 

j lbs. 

1 . Messrs. Shewan & Co. 

97,728 

299,246 

306,894 

, 463,537 

J 

177.366 

*2. Sir Adaimjee Peerbhoy 


109,648 

364,636 

I 219,178 


and Sons, Bombay. 






3. Cawnpore Tannery . 

... 

... 

... 

128,168 

138,863. 

4. United Provinces Tannery 

... 

... 

... 

i 92,738 

131,798- 

5. Bombay rough tanned 
hides. V 

— 

... 

159,297 

433,963 

96,244 

6. Australian leather im- 
ported. 

2,339 

166.986 

457,303 

j 

326,501 

150,000 
(under re- 
ceipt not 
included 
in total.) 

7. Sheep skins, local pur- 

6,461 

8,404 

7,829 

10,299 

'20,251 

chase. 






Tot.al outstde purchases. 

106,528 

584,284 

1,295,959 

1,674,384 

564,622 

Harness Factory’s own pro- 
duction. 

851,811 

1,525,618 

1,685,402 

1,799,374 

593,659 

Total all sources . 

958,339 

2,109,902 

2,981,361 

f 

3,473,758 

1,158,181 



Table XKXLY.— Details of classes of leather produced in the tannery of the Oovernment Harness and Saddlery 

Factory, Oatonpore. 
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The currier’s shop attached to the Government Tactory has 
dressed gll outturn of the tannery as well as all tanned leather 
purchased. The purchases from Australia consisted mainly of sole , 
leather and of curried harness and bridle leather purchased through 
the Australian Government and the purchases were made at the 
following rates ; — 


Sole leather . 
Harness Back 
Bridle Back . 


F. 0. B. 

Rs. A. P. Rs A. p 
1 4 9 

1 11 0 to 1 11 6 

2 3 0 to 2 4 0 


Apart from the tannery the remainder of the Eactory was not 
seriously pressed for many months after the 
outbreak of the war. The Factory shared 
equally with Messrs. Cooper Allen & Co. an 
order for 15,000 sets of Universal Saddlery for 
the War Ofhce. This order was received in October 1914 and was 
completed on 13th March 1915, 18 days in advance of the' promised 
date. Stirrups were supphed by the Factory for the whole order. 


Output of the Factory 
since commencement of 
the war. 


Outside orders for 
transport gear. 


About July 1915 work began to increase and orders for second 
class work such as transport gear were given 
out to local firms. The pmall local saddlers 
were gradually trained and after a time these 
were able to cope with all transport orders, releasing the Factory 
to work solely on the more important classes of equipment. The 
firms with whom outside orders were placed included firms in 
Lucknow, Eai Bareilly, Aligarh, Allahabad, etc., the firms outside 
Cawnpore chiefly assisting with metal components. The principle 
followed in placing all outside orders has been not to call for tenders 
but to ofl’er firms a faic price based on Factory outturn rates. 
This system whilst preventing profiteering on the one ■ hand has 
also prevented excessive competition. The firms have been able to 
afEord to buy as good material as was procurable and have supplied 
on the whole reasonably good equipment. 
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Value of — 

(a) oulfurii of Fac- 
tory, 

(b) outside orders. 


1912- 13 

1913- 14 

1914- 15 

1915- 1(5 
191(5-17 


The total value of the Factory outturn from 
1912-13 to 1916-17 has been as undcBn: — 

Rs. A. 1>. 

12,10,539 J? (i 

12,(50,79 2 5 9 

20,14,352 4 8 

38,(59,822 11 4 

52,40,735 12 2 


The value of orders placed outside has been — 

- Rs. A. 1’. 

From July 1915 to March 1910 .... 10,07,992 0 1 

From April 191(5 to March 1917 .... 59,49,844 13 1 

From April 1917 to iMarch 1918 .... 17,43,001 10 3 

From April 191 8 to. Jvtly 1918 .... .5,52,237 0 0 

Total . 93,13,730 0 0 roundly. 


Comparison of Fac- 
-tory rates of production 
and outside orders. 


A comparison of rates of transport gear paid 
to outside firms with Factory production rates 
is sho5vn in the following statement : — 


Table XXXV. — Comjxirison of rales of Transport Gear. 


N AMES. 


Collars, Breast IV . 
Pieces Buckling 
Reins, Driving . . 
Rods, Connecting . 
Straps, Connecting 
„ Supporting Trace 



Rate paid 
to outside 
linns. 


Factory 

production 

rate, 

1914-15. 


Rs. A. r. 


Rs. A. r. 


6 4 0 


5 5 11 


0 2 9 


0 2 2 


8 0 0 


6 2 10 


12 0 


0 10 1 


0 13 11 


Each 0 8 0 


0 7 4 


Traces, Mk. II 


Pair 


8 0 0 


6 6 1 
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Table XXXV, — Com^arion of rates of Transport Gear — co^ntd. 


Names. 


Per 

Rate paid 
to outside 
firms. 

Factory 

jiroduction 

rate. 

1914-15. 

Pack Saddlery 0. S. /. P. 



Rs. A. 

r. 

Rs. E. 

Bits Bridoon, large and small • . • 

* 

Each 

2 8 

0 

2 5 2 

Breechings, Nos. 1 and 2 — 

No. 1 • 



3 14 

A 

0 

3 6 8 ' 

No. 2 , • . • • « 



4 ■ 2 

0 X 

... 

Collars Head III 


99 

4 C 

0 

3 6 2 

Oruppers, No. 1 • . 

% 

99 

2 8 

0 

2 3 10 

Oirfchs, Nob. 1 and 2 . . 


99 

2 4 

0 

1 14 4 

Panncls, Nos. 1 and 2 — 

No, 1 ..... . 


Pair 

21 8 

0 

19 8 5 

No. 2 ..... . 


99 

22 8 

0 

... 

Saddles, P. & B., Nos. 1 and 2 


Each 

12 8 

0 

9 10 7 

’ „ ‘ „ Swivels 


99 

3 0 

0 ! 

1 

0 12 8 

Straps metre, Girth No, 1 . . . 


99 

1 2 

0 

0 14 8 

Ropes, Baggage ..... 


Pair 

4 0 

0 

3 14 9 

•Collars, Breast, Nos. 1 and 2 . 

♦ 

Each 

4 0 

0 

3 13 7 

Section 2. 






Belts, leather, FoUowers 

« 

Each 

1 . 4 

0 

1 0 9 

Belts, waist, sword, Sam Browne, S. & T. 



6 4 

0 

4 9 1 

Straps, hed * , 

• 

sj 1 

1 4 

0 

1 6 9 


In June 1917 orders for transport gear suddenly ceased and 

when later in the year these orders were 

in higher class of 'work, revived, it was decided to place them outside 

Cavmpore and to train the Camipore firais to 
assist the Factory m better class work. The Superintendent of the 
Factory reports that the result up to date has been somewliat dis- 
appointing, The first class leather necessar}’’ for this work was not 
available in any appreciable quantities and in workmanship also the 
firms with some exceptions left much to be desired. 
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A new cutter’s shop was recently completed and tal^en into use in 
May 1918. This has enabled the Factory to supply 

Cutter t. shop. components from their leather to outside firms 

for all the more important items that they are engaged on. The 
Factory also has arranged for supervision of the work done and some 
firms have already shown considerable improvement. 

The Superintendent reports that the Factory has received consi- 
derable assistance from Messrs. Cooper Allen & Co., Ltd., 'in the 
manufacture of equipment, mostly from leather '"^supphed by the- 
Factory. The Empire Engineering Co., Cawnpore, has also given 
much assistance in the supply of steel and brass comjjonents. 

In the statement which follows will be found a number of typical 

Comparison of pre- articles of Factory manufacture with pre-war 

war, war-fime costs and war-time costs and Home rates for the 

Home rates for various , ,, 

articles of Factory same, it Will appear that for the leather 

manufacture. articles shown in this statement Home prices 

average 63 per cent, above the Cawnpore Factory rates for 1916-17. 
Last year’s production accounts not being as' yet available, 
comparison only extends to the year 1916-17. It will be seen 
that there was at first a drop ia rates owing to increased outturn 
and consequent lower incidence of overhead charges. The ten- 
dency later on was upwards owing to the fact that an increasingly 
large proportion of the leather cut up in the Factory had to _ be 
obtained from outside sources. 

The difficulty of obtaining from Europe many of the leather 

articles previously imported has given Indian 

Manufacture in India tanners and manufacturers an opportunitv of 
of leather articles previ- . , , . ,. r . i rm 

ously imported. opening out certain new lines or trade. ihe 

Indian Munitions Board has endeavoured to 

assist this development by refusing priority certificates for miport 

of articles for which they were satisfied that the Indian demand 

could be met by similar articles manufactured in India. 

Considerable progress has been made in the supjrly of miscella- 
neous leather goods used in the Bengal jute 
BengaliutemUIs^^^'^ mills, in replaceihent of articles previously sup- 
plied from abroad. The list of articles given -on . 
page 70, all of which are made Lorn cow or buffalo hides, shows the 
approximate total consumption per month of all jute mills and the 
approximate quantities now being supplied by local tanneries. The 
majority of the mills carried large stocks . of these articles at the 



Table XXX VL — A jcio typical articles of factory mamifacture with pre-war and war costs and ^ Rome rates for, 

the same. 


,Chap. XI.] 


Finished Leather during the War. 


69 


o 

.«> 

c3 

P4 

o 

ooooooooooo 

o 

o 

o 

o 

P 

O 



Tj4Oi-<l>OC0Ori4OrJ<O 
r-4 I-* 

CO : 

« 

: 

. I~I 

o 

Id 

a 

73 

P 

00 

r-4i-4C00^'!^^r}4OC00q-e< 

rH 

*0 

CO 

CO 

o 

W 

iO 

0^7 4M <N ^ 


C3 

o 

1> 


O 

i—t 

C5 


03 


00 OO ^ O O O t -4 ^ O rH 

I— ^ r»^ 

lOiOCOi— OCO 


COCOOlr-J)— Jf-HO<NI>IOCOOIO — <0 

C <3 CSl I — 4 


cq 




05 


CO 

r-4 

• 


oo 



Id 


Id 

o 

lO 

o 

1—4 



CO 

r-4 

t}4 

—4 

r-4 

r-4 

o 

00 

CO 

lO 

o 

lo 


to 

O 


< 

m 

P3 


i>£>^i>'^ioooocqcooo 

1—4 r— I 

'^^COcO'^ 0 <Mi-^COiOO"^ffO 
rM 1—4 1—4 

oO'-<Or- 4 r-i'i 44 cqc^ir 5 coo^ 

cq (M 1-4 ^ 


o 


ta 

p5 


,-,^GOi- 4 t>COOCOlOO'— 40 rH 
f-h 1-^ i-H 1— t 

oO'- 40 coT} 4 ^o<Mocqcoo 


(?q(M»-li-4i-tOOC5t>lOCOOCO 
(M (M t-H 


o o 



CO 

o 

1—4 





Id o 

• 

• 

o 

CO 


• 

• 


1— f 

1-4 r- f 



id 

1—4 

Id 




id 


CO 

f-4 

o 


c6 


COCO'^OOOOi— 4 i— 4 L'-OC^O 
r- 4 1—4 

OOCOOOCOCOOOOOlOi— 4COOO 


oicicqi- 4 i— 4 Oi-HOi>oc 0 O’^ 
cq*cq 1 — 4 1—4 


id 



CO 

id 

cq : 

• 

rH 

id 

CO 

• 

* 

1—1 



1—4 


CO 

00 

cq 



Id 

CO 

id 


CO 


CO dJ cq o CO o CO 

o 

idjH 1—1 
r— 4 f-W 

Id 

oi 

rH 

cq 

?— 4 


cq cq id 00 CO Id CO 

; CO 

; CO cq 

CO ; • 

t}< 

O 


r-4 r-l 

• 

. rH 

r-4 : : 

1—4 

1—4 

o 

1—4 

73 

P 

^ ^ F-r ,— I o cq 
cq (M 1-4 


CO O 

o 

’rf{ 

id 

o 

CO 




00 


o 

Ph 


o * 
c3 •' 


r,,^ F. O r. 

c 3 *' cS 

P4 


'S S 


a 

r:* 


o 

s 

vS 


a: 

h4 


CO 


ph; 

>-4 

03 

O 

o 

1—4 

CO 


"d 

"d 

c 3 

CO 


> 

o 


d ' 

o 

S, 


ci 

p 

P 4 FX 

a ® 
d S-l 
S 


^•d 


fcn 


02 

O ^ 


go 

S ^ ^ 

'2 c! 2 

d >*4 Sh ^ ^ ® 

“ 1 ^ 2 o' d 

; cQ 6 P 3 -fci -2 

_ ci M 


w 


.. 

S CQ 
2.2 

03 P? 


SP 

a , 

c3 ^ 

pW' 


CO 03 

O ^ 


0 W ^PP 


CO 03 

^ o o 
o o 
c 3 c 3 

HH 


d 


o 

CJ 

o 

S-f 

p 

s 

1-3 

CO 

'd" 

o 

CQ 

a 

o 

t-( 

PP 

03 

[3 cd 

®3 

v4 

pv Q !— 1 

PP 


P 4 

2 
o Fd 
« CO 

^ 5j ** 

s 

c 3 , 

CO ’ 


; (M 


2^ 

rpp 


o 

> 


g 

o 

o 


P 4 


hP 

pp 

d 


C 4 

S 

Fd 

CO 

9^ 

o 

r-4 

i4 

pp 


Pl 4 


h-P 

PP 

oT 

o 

o 

Cf3 


CO 


d a • 

i . SP^ 
3 .-^ 

sSh ^21 o 

2 • 4 ^ • 'm 

-d Oj ® 

CO . o 

03 O 'd O 

;i 2 J< § ^< 

0 0*^0 

P 2 P p 


d 

a 

<r< . ^ 

r^J 

Eh r^H 

o g- gp 

a g § gv-; 

p p 


o 

o 


<1 

p 

oT 

o 

o 

p 


F 



70 


Indian Hides, Shins and Leather.^ 


[Part II. 




commencement of the war and stocks were maintained up to the 
end of 1916 by supplies from Home. Since then certain quantities 
have been coming through without priority, but stocks have recently 
become fairly low and the demands on local manufacturers have 
increased. Considerable quantities of belting and pickers have 
been received from Australia and Japan respectively. It is reported 
that the quality of the articles manufactured locally is improving 
and is generally considered as satisfactory. 


KftTHC ol Articles. 

Approximate total 
consumption per 
month of all mills. 

Apjjroximatc quaii- 
tities now being 
supplied by local 
tanneries. 

Picking bands 

Belt laces ...... 

Leather belting ..... 

^lartingalc straps .... 

Pump leather hides, etc. 

Covering leathers, t.c., leather on edge, 
Loom pickers ..... 

leather on flat . 

180 cwts. 

170 „ 

60,000 feet. 

80 cwts. 

20 „ 

GO „ 

58,800 pieces. 

20 per cent. 

12 „ 

5 „ 

10 

20 

G .f, 

10 


Roller skins. 


Considerable success has also been attained in the manufacture of 
roller skins for use in cotton mills. The pro- 
duction of these skms is a highly specialised 
branch of the light leather trade and mill-owners throughout the 
world generally prefer the British made skin. It is a matter there- 
fore for congratulation that Indian tanners have made a great advance 
towards meeting the requirements of Indian mills. The Bombay 
Mill-owners Association’s estimate of the consumption of roller skins 
in cotton mills in India is 400,000 skins annually, or about 700 
dozens weekly. The standard of consumption in Lancashire Mills 
is given by a recognized authority as foirc skins ]Der week for every 
40,000 spindles, but for various reasons, climatic and other, the 
average expenditure for this country is put at a dozen skins for 
the same period. The complaints generally made against the 
Indian made roller skins are (1) that they are inelastic and 
therefore split when being put on the roller or get loose after 
being put on, (2) that they are uneven, either because the hair is 
not completely removed, or because there are blemishes, or' because 
the skin was originally not of uniform thickness, and (3) that the 
prepared side is not smooth and glossy enough. While these defects, 
or at least some of them, are not uncommon, a large number of 
good skins are now produced and several manufacturers have 
expressed themselves as quite satished with Indian made skins. 
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The production in India has developed so rapidly that in October 
'3.917 four of the chief manufacturers were placing 750 dozens of 
roller skins weekly on the market, a figure in escess of the con- 
rsumption of the' cotton mills, and the outtmui in India may be 
-estimated now at about 1,200 dozens per week. The excess not 
required in India is being exported, principally to Japan, The 
following eight firms are at present engaged in manufacture of 
>roller skins f — 

Messrs, Skippers & Co,, Ld., Cawnpore, 

Messrs. Bandelia & Co., the 'Navsari Leather Works, Navsari. 

The Chrome Leather Co., Madras. 

The Mysore Tannery Ld., Bangalore. 

The Western India Army Boot and Equipment Factory, Sion, 
Bombay. 

The South Indian Leather Co,, Madras. 

The Berhampore Leather Manufactxrring Co., Berhampore, 
Bengal. 

The National Tannery, Calcutta. 

Another important accessory used in textile mills is the “ picker.” 

The annual requirements of the Indian jute 
mills are estimated at over half a million 
pickers : Indian cotton mills are said to have 
used 1-|- millions before the war and their present requirements 
owing to increase of work and the falling ofi in the quality of pickers, 
ure believed to have risen to 2-|- millions. The making of pickers 
is a highly specialised trade in Great Britain and the Buffalo Picker 
Makers’ Association claims before the war to have supplied 90 per 
-cent, of the demands of the whole .world. Pickers are made by 
machinery from raw hides or leather and require to be soaked ,in 
•oil for six months and after that put away to season for another 
■•oix months, befor-e they are ready for use. 

No organised attempt has as yet been made to manufactiue 
pickers for cotton mills in India. A few have been made by hand 
•especially in Ahmedabad, and though their lasting qualities are 
poor, they are cheap and have helped the mills to tide over the 
• difficulties caused by the war. In Calcutta, however, Messrs. 
'Graham & Co. and one or two other firms have attained a fair 
measure of success in making pickers for the jute mills, although 
their output is still far from sufficient to supply the total demand. 
Mt is reported that the average life of the Indian-made picker 

p 2 
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is. about 800 hours as against the 1,000 hours of the British picker,- 

The reason no doubt is, that the pickers made in this country have - 

not been given a chance to mature properly, owing to the great 

demand for them, but there is every reason to suppose that as- 

the trade develops and stocks are able to season, the standard. 

of the imported article will be reached. 

Before the war, manufacturers in India seem to' have been 

almost entirely dependent. on imported belting" 
Leather belting. i . -u • i, • i i 4. j 

for their machinery and a very large trade was- 

done in this commodity, the greater part- of the imports coming from. 

the United Kingdom, as the following table shows : — 


Table XXXVII. — Imports of belting for machinery of leather and other" 

materials into British India. 





Value. 


* 

Articles and countries of origin. 







1912-13. 

1913-14. 

1914-15 

1915-10. 

1916-17. 

1917-18. 

Belting for machinery (a) of 
leather. 

United Kingdom . 

United States, America . . 

Other countries 

£ 

130,178 

5,398 

2,509 

£ 

155,073 
0,980 
^ 4,874 

£ 

122'^932 

6,090 

3,293 

£ 

151,782 

12,750 

2,022 

£ 

181,390 

19,813 

1,839 

£ 

250,094 

9,433 

7,952 

TOTAL 

138,085 

167,527 

132,315 

166,554 j 

I 203,048 

267,479 

{b) of other materials. 
United Kingdom . 

United States, America . 

Other countries 

97,099 

G13 

9,449 

100,536 

1,745 

1 12,120 

98,951 

1,389 

7,136 

139,558 

1,891 

1,053 

162,604 
^ 2,450 
997 

200,309 

4,386 

4,807 

Total 

107,101 

114,410 

307,470 

142,502 

166,051 

. 209,502 

TOTAL OP BELTIKG OF 
ALL KINDS. 

245,246 

281,937 

239,791 

309,056 

300,099 

530,081 


It vdll be seen that about half the hefting used was made of 
leather and that the 'value of the imports has nearly doubled since ^ 
the beginning of the war. This is, howcA^er, largely due to the rise ■ 
in prices, as the manufacture of belting and driving ropes has ■ 
increased in India during the war. Both chrome leather and vege- 
table-tanned leather beltings are made. Some of the chrome leather - 
belting, when tested by the Director of Ordnance Factories, proved 
veiy satisfactory. The belting stretched less than 4 per cent, in 
the first fortnight and less than 1 per cent, in the next. It also- 
stretched evenly and rode the pulleys properly, the jointing and. 
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lacing being- good. WHen tested on a -macliinej it gave a breaking 
..strain of 6,810 lbs. per square inch. Considerable prejudice still 
.•exists, bowever, against Indian-made belting and complaints are often 
made tbat it has not a uniform thickness, that the cement jointing 
•■-is often not good and that some makes Wretch unduly and unevenly. 
Moreover, even the best makes are said not to last so long as English- 
imade belting. As in the case of roller skins and pickers, this_in- 
-dustry has not only to .contend vuth the experience and organization 

• of a specialised trade, but it is also hampered by the vested interests 
.of the agency houses, both European and Indian. 

Sheepskins chrome-tanned with their full fleece are used in rice mills 
for polishing rice. Large skins measuring about 4 
-rice**mllls^~”^ ft. by 3 are required and the fleece should be quite 

3|- inches long. Hitherto only skins imported from 
the United Kingdom have been used and it has been estimated that the 
'Consumption in Burma alone is 10,000 skins a year, costing normally 
-on an average from Es. 15 to Es. 18 each. In order to avoid demands 
.= on the United Kingdom for leather and to make the mills as far as 
- possible independent of other countries for essential accessories, 

: attempts have been made to encourage the use of Indian-made 
.-skins and these -have met with fair success. The difficulty with 
regard to Indian sheepskins is that they are as a rule small 
: and have a very short fleece, when compared with the skins 

■ imported from the United Kingdom. Their quality, probably owing 

• to the inexperience of the, manufacturers and then workmen, is also 
''Very uneven at present and although they can be supplied at rates 

appreciably cheaper than the war-time rate of Es. 30 for imported 
. skins, they' have not displaced the English sheep skin. The 
.greater amount of grease contained in the fleece of the English skin 
.makes it specially suitable for this class of work. Some Indian 
manufacturers, however, who have been able to secm'e superior 
f.skius of a specially large size find that they are nearly, 

- - though not quite, equal to the English skin in point of quality, 

■ while they compare favourably in price. As a result of the trials 
ut has made, one firm has now given a large order for Indian skins 
.■•and there seems reason to hope that this' line of manufactm'e has 
i4)ecome established in India. 
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CHAPTER XII. 


' Qlac6 kid 
chrome tanning. 


Post-war Developments. 

Tlie object of tbis Review bas been primarily to record facts; 

not to make suggestions. Tbe bistory of 

tbe past is, however, pregnant witb suggestions-' 

for tbe future development of tbe Indian tanning- 
industry. Tbe possibilities of development and tbe conditions and 
limitations of tbe problem bave been clearly and autboritatively 
stated in an Appendix to tbe Report of tbe Indian Industries. 
Commission, to wbicb all wbo are interested in tbis industry 
should refer. Tbe report emphasises tbe strong position wbicb India- 
can attain by tbe development of chrome tanning for tbe manufac- 
ture of glace kid from her goatskins and of box sides and box calf 
from her bides. Regarding these industries Mr. Charles ScriveUy 

an acknowledged authority in England, -writes : “ Glacd kid ancE 

chrome leather that, -with few exceptions, were struggling industries- 
before tbe war are now healthy, vigorous undertakings and sbo-w 
full possibilities of great expansion and development.” India is- 
in tbe strong position of possessing tbe largest store of suitable; 
raw materials for these industries, while tbe possibility of successful 
chrome tanning in tbis country is already proved. 

In conclusion a word may be "^said about Indian tanstuffs . wbicb?. 

are dealt -with in Part III of tbis Review. 
lannin^Ltracts!*^^ necessity for maintaining supplies of Turwad 

bark for tbe trade in East India Kips and. 
tanned skins bas already been emphasised. Babul and a great variety 
of other valuable tanning barks and leaves exist in almost unlimited’ 
quantities and their use is capable of great extension. Tbe results^ 
of recent research published in Part III of tbis Review are at present 
only of a preliminary character, and much further experience is 
required of actual tanning results before tbe value .of most of these, 
tanstuffs can be determined. There is a wide field for research* 
of wbicb only tbe surface bas been touched. 

There is also an opportunity for developing an export trade in. 
Indian tanning materials. Hitherto tbe export of Indian tanstuffs- 
bas been mainly of Myrabolans from India and Cutcb from Burma.- 
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Thougli large quantities of Myiabolans are in tlie aggregate used by 
Indian tanners, there remains and will remain a very big surplus for 
export. Attention may, however, well be directed to the manufacture 
for export of solid extracts from Indian tanstufis and hlr. Pilgrim’s 
paper in Part III of this Review deals with this subject. There is 
already a small export trade in Myrabolans extract from India. The 
existence of a good market after the war for tannin extracts of 
suitable quality seems assured. During the war the scarcity of 
tanning materials has been felt almost as acutely as that of hides, 
and the demand which has beeh made on existing sources, e.g.. 
Quebracho from South America and Chestnut extract from France, 
are likely to result in reduced supplies of these tanstufis in the future. 
The manufacture of synthetic tannins also has not been as successful 
as was hoped. Attention is therefore likely to be directed to the 
exploitation of new tanning materials, and especially to the manu- 
facture on tho spot of solid extracts in the Colonial Possessions of 
the Allies in view of the high cost of freight which is likely to con- 
tinue . for some time. 

This prospect should be of interest to India, and particularly 
to Burma where there are immense quantities of Mangroves, some 
of which are practically identical vnth those already used else- 
where, e.g., in Borneo and Madagascar, for manufacture of Mangrove 
extract. The manufacture of an extract however which will com- 
mand a ,good price in the Home markets is a subject to which much 
further research needs to be devoted. Several years ago attempts 
to pioneer this industry which were made by the Burma Forest depart- 
ment proved a failure. The extract produced contained excessive 
red colouring matter and excessive moisture and was irregular 
in its tannin content. It failed to fetch more than 10s. 6d. to llsj 
per cwt. c.i.f. Liverpool, little more than half the price of the Borneo 
extract. Further research is now however being undertaken by the 
Government Tannin Expert with the object of removing the defects 
disclosed by the earlier experiments. The results of this research 
will be published in due course. 
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PART HI. 

CHAPTEE XIII. 

* Indian 'Takstufps and their Tannage, 

BY W. A. Eraymouth and J. a. Pilgrim. 

In response to many requests to publish the results of our inves- 
"tigations from those who have started to develop the tanstuff 
resources of India, wc have decided to publish -all that has been 
observed so far, Icnowing that much that we have put down may 
•be modified in the light of further research. 

So little is known of the tanstufis of India and their application 
in leather manufacture, that our two years’ work together has 
'Only shewi us that we have scarcely touched the edges of this 
field of research. The fact that we learn something new -about the 
tanstufis we are studying, almost daily, urges us to state clearly 
that proposing to re-edit our records yearly, we submit this informa- 
tion tentatively. We will be glad to give revised information to, 
.any one who cares to write to us from time to time. 

In this report we have followed Hooper’s earlier system of 
-classification. 

Such tannin values as are given below represent the average that 
we have deduced from hlr. Pilgrim’s and others’ analyses. Pull 
■details of all analyses have been compiled by Mr. Pilgrim : (see 
from ji. 112 onwards). All analyses figures are given in, terras of 
absolute dryness of the sample. 

In this earlier section we have aimed to record practical details 
of collection and applications of tanstufis to leather making, in 
order to help the tanstufi collector and the tanner, while Mr. Pilgrim’s 
analysis record is presented for reference to prove how we have 
arrived at om: conclusion. Wherever costs of collection appear, 
they are ' given “ under the tree ” unless otherwise specified. To 
this figure must be added supervision, cartage, forest royalty, packing 
freight, etc., all of which will vary in difierent* localities. All costs 
so given have been proved on the large scale. ' 

This article was originally published a.s Bulletin No. I of the Government Tannin 
JSeeearch Factory, ilaihar. 
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XVI.— TEENSTROEMIACEiE. 


Tea. 

Camellia thea, Linn. 

Hooper states that the leaves of the Tea bush contain about- 
one-fifth of their weight of tannin. 

Messrs. Kilburn & Co., of Calcutta, sent a sample of “ tea fluff 
to the Tannin Expert to Government in October 1917. He reported 
8*38 per cent, as the amount of tannin found. Later, it was found 
that the market value of this product is as high as Rs. 15 per maund.. 
As a tanstufi it would not be worth 8 annas per maund. Doubtless, 
the high price obtained for it is due to its content of Thein (Cafiein).. 


XVII.— DIPTEROCARPACEAD. 


Sal. 

Shorea robusta. 

Sal Bark . — Hooper states that in 1886, efforts were made by 
the Forest Department to utilise this bark, of which a large quantity 
was then available from j^arly fellings from the forests of the United 
Provinces. 

Since then the number of trees felled yearly in the United Pro- 
vinces, Bihar and Orissa, and Central Provinces, has increased enor- 
mously, and the quantity of bark allowed to rot in the jungles is 
very large indeed. 

Hooper app'afently formed the opinion that the amount of tannin 
in the bark was low. Pearson gives many results which vary greatly. 

Messrs. Cooper Allen & Co. have used Sal bark in their tannery 
for some time Avith success. Cawnpore is favourably situated near 
to the Sal forests of Gonda and Bharaich, and as the bark costs- 
nothing to get, it has been possible to pay for the carriage of the bark 
in strips, to yield the tanner a 5 per cent, to 8 per cent., 
product. 

Our results vary considerably, from 3 per cent, to 9 per cent., 
tannin, with about 8 per cent, of non-tannin, which relationship- 
does not promise well for extraction and solidification. 

"Wo have found that if this bark is put through a disintegrator, 
and if the dust be driven off the fibre into a settling chamber, that. 
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tlie ordinary bark is separated into a powder containing 12 per cent^ 
tannin, while the fibre left behind contains only 3 per cent, tannin., 
It is thus clear that the fibre (no matter how useful it may be as a 
fibre) should not be sent" to the tannery. It will probably be. 
possible to erect a simple plant in the jungle consisting of an engine,, 
disintegrator, a fan and dust chambers, which would produce a. 
Sal-dust tanstufi with from 12 per cent, to 15 per cent, tannin, which 
would occupy just one-seventh of the space that is occupied by the 
original bark. See Section J of the Director’s First Annual Eeport. 
to 31st March 1918. 

Sal Leaves. — The fully grown leaves are so difiicult to pack or 
crush, that in spite of the fact that they carry from 8 per cent, 
to 10 per cent, of tannin, we regard the product as unworkable^ 

The young' leaves dry brittle, and with then twigs (-with 7 per 
cent, tannin) might be beaten into a powder in the jungle. We are 
not certain yet of the average tannin value of the product that may 
be expected on the large scale, but we have results sho'wing as high 
as 23 per cent, tannin. 

Tannage. 

Sal bark alone produces a very tough leather, with a reddish tint^ 
A mixture of two-thirds bark and one-third young leaves produces an 
excellent leather of a pale colour ; penetration is very slow. The 
most successful application of Sal bark that we have made was- 
in mixtm'e ; — 

per cent. 

Karunda leaves ........ 33 

Gothar ' . . . .33 

Sal ... 33 

This half tan was pale in colour, very tough, and when re-tanned 
and curried presented a very fine leather. We know of no better 
and cheaper mixture of tanstuffs for half -tan tanneries that might 
be started in the Terai of the United Provinces. 

Much more work must be done on these tanstuffs. 

The “ Iron Wood ” of Malabar. 

Hopea parviflora. 

The bark is fibrous and very similar to Sal in appearance. The 
remarkably high proportion of tannin to ^soluble non-tannins of 
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Iron Wood — cpnid. 

tlie mature bark points tbis out as a tanstuff wbicli may be tried, 
for extracts. It should theoretically bo possible to get well over 
•60 per cent, tannin (see section D of the Director’s First Annual 
Report to 31st March 1918), but the presence of anhydrous “ reds ” 
may militate against this. The bark is at present a waste product - 
irom the timber and should, therefore, be very cheap. 


XXXV.— RHAlilNACEJIl. 


Jhari Ber. 

Zizyplms nummularia. 

With the idea of finding a use for this very widely spread bush, we 
made several experiments to collect the leaves and the twig bark 
in lots of several maunds. The results went to show that it would 
cost at least Rs. 2 per maund to collect either leaves or bark, while 
the leaves carried only 9 per cent, and the best bark I1-7 per cent. 
- of tannin. The bark produced a plump and strong leather, but the 
colour was very poor. This tanstufi does not promise well. 

Gothar. 

ZizypJius xylojyyra. — (Gothar, Ghont, Ghat bar, Kottai, etc.) 

This fruit, in appearance like a small plum, when green dries to 
look like a gall. It contains a large hard stone with a thin covering 
•of flesh. These fruits have long attracted the attention of the tanner, 
and their properties are known to every chamar. The infusion, 
•cold or hot, is full of glutinous matter, which is difficult to filter. 
This glutinous matter is very troublesome during analysis. A 
Gothar infusion wil]^ not pass through such a filtering medium as the 
.sand in “ Proctor’s Extractor”, nor will it pass through cloth, 
muslin, etc., but with difficulty it can be filtered through Berkefeld 
filter “ candles,” the gum being left behind. The addition of acid 
or alkali removes the gummy effect which rather indicates an albu- 
minous character for the glutinous matter. It is noteworthy that 
"the non-tannin liquor is much less gummy than was the infusion 
•before the agitation with chromed hide powder. 
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Gothar — conid . 

When Gothar is used in any large proportions in mixture with 
other tanstuhs, in direct contact with the hide, it causes crack in 
the grain, and we fear the crushed fruit can never be worked in a. 
press leach. It is probably because of these troubles that Gothar 
has been condemned by all the tanneries, 

P.uran Singh had examined this fruit at different stages dmlng 
its growth, and his figures seemed to point to a maximum quantity 
of tannin at the stage when the fruit is of full size, but still greem 
on the tree. 

AVe found at an early stage that the tannin of Gothar penetrates, 
the hide very rapidly, almost as rapidly as that of Turwad, 

In view of these facts : — the enormously wide distribution of the 
tree ; its prolific crop of fruit and the cheapness with which this- 
can be collected, — we were led to make regular tests during the growth 
of the fruit in the fall of 1917. 

The inmiature green fruit on the trees at the end of July shewed 
16|- per cent, tamiin in the flesh, while the stone shewed 4 per cent.. 
Ihe flesh of the fruit nearly full-sized, but still green, taken from, 
the trees in September, shewed 23 per cent, while some taken in 
October shewed 21 per cent. A still more mature but green sample- 
shewed 22 per cent, finally a sample of green dried flesh prepared 
by ]\Ir. Samson of Ganjam gave 34 per cent, as a result of a lead test.. 
This was unconfirmed by hide powder analysis, and cannot be- 
relied upon. Large scale experiments were made in the prepara- 
tion of the flesh by crushing when green to remove the stones, but 
the cost of the resultant dried flesh (over' Es. 2 per maund) drove 
us to find a cheaper method of preparation. AVe have found, 
in innumerable cases, that the unbroken fruit will not dry out 
XDroperly, with the result that the heap of fruit gets hot, ferments 
and turns into a useless slimy mass. If the fruit is left to dry on 
the tree, or on the ground when it falls in January, worms and 
borers attack it and leave an almost tanninless product. Finally 
we learnt that the right way is to gather the fruit during October, 
November and December, while green ; to break each fruit ; to 
allow it to dry out thoroughly, and to send to the tanneries in this 
state, flesh and stones mixed. AVe have stored big quantities of 
this in this state for several months yrth safety. The average of 
this product is 16 per cent, tannin with about the same amount of 
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non-taimin. Its cost “ under tlie tree ” will not exceed 8 annas i^er 
maund, and it should reach any tannery in India at Re. 1 per maund 
as soon as r.egular collection is introduced. The quantity available 
is unlimited in most years. We would warn consumers not to buy 
the fallen fruit. None should be collected after January in the 
'Central and Northern parts of the country. 


Tannage. ^ 

Wishing to avail ourselves of this, the cheapest tanstufi, with 
the added advantage of rapid penetration of the hide, we worked 
to find a way to get over the glutinous matter difficulty, and we 
found that if the dried fruit is milled to a fine powder (as fine as 
possible) this powder can be added at the head of a series of suspen- 
sion pits, up which the hides are moved daily, and by occasional 
plunging, the tannin and the glutinous matter of Gothar produce a 
■dense liquor, which is not too rich in tannin, as is desirable during 
the early stages, but which can be enriched gradually as the state 
of the hides requires and which has a most excellent effect in the 
colouring stages of tanning. We traced this to the colloidal glutinous 
matter before we read in the Leather Trades Review, January 9th, 
1918, that Turnbull and Carmichael of Liverpool had taken out 
a patent for the addition of 'jellies to solutions of tannin, thus allowing 
very strong solutions of tannin to be used Avithout causing the grain 
■to be drawn. Starch mucilage or some such dense colloidal medium 
is added by which means, it has been found possible to ofier very 
•strong tannin liquors to the hide and so accelerate the progress of 
tanning without harm to the resultant leather. We believe that in 
Gothar, we have found a natural' mixture of tannin,' and other 
colloidal medium which may be applied in the same way. 

There is much to be learnt yet in this direction, but with 8 pits 
with 25 hides in 'each (average limed weight 25ibs.), 300 ibs. of 
powdered Gothar can be added each day to the top pit and the hides 
may be moved up this series in 8 days to be tanned later in any suit- 
able manner "with other tanstufis to produce excellent leathers. 
Everything indicates that the treatment may be extended to 16 days, 
hy when an ordinary kip is struck right through. Our experiments 
in this direction are not yet concluded. 
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Gothar — conoid. 

Tke liquors in tliese suspenders become acid after 6 days and 
-iafiord a bate that is gentle and tborougb. At Maibar we bave 
been able to do without other bates with cow bides for upper leather. 
After washing nearly free from lime the hides are suspended in the 
r^our liquors, which produce a blue black colour on both the sides 
-of the hide at first. After two days in the weak Gothar sus- 
penders, ' the whole of the colour clears, the hides swell up in a 
“remarkable manner and after 6 days, take on the most perfect colour 
that can be desired. Thus while Gothar penetrates well, it is self- 
bating and “ colours ” well. 

' We recommend that the tanneries should now try this tanstuff 
-and this method in a small way at first, or visit Maihar to see this 
application of Gothar in the tannery, for Gothar ofiers unlimited 
tannin at one anna for each one" per cent, of tannin to every tannery 
in India. 


fXLI.— ANACAEDIAOE^. 

Kashew Nut Tree. 

Anacardium occidentale. 

This tree is a native of South America, but it seems to have 
“thoroughly acclimatised itself in various tropical countries. The 
-trees are very abundant all over Madras. We found the tannin in 
a sample of the bark to be 9-43 per cent. The proportion of 
“tannin to "non-tannin is almost equal, (-y). 

Ehus. 

Mhm inysorensis twig bark. (Dasni, Danonia, etc). 

The twig bark infusion gives a blue black with iron salts and the 
“tannin seems nearer to the pyrogallol type than that in the leaves, 
which leans more to the catechol side than that of the ordinary 
SUj\IAC ” (of Rhus coriaria). The tmg bark shewed per 

cent, tannin. An analysis of leaves picked from the twig bark 
-sent to us (and therefore a small sample and not quoted in the list 
of analyses), shewed 13 per cent, tannin and 14 per cent, non- 
tannin. We have now received from Madras, bulk samples of 
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tlie bark, wbicb would seem to be tbe more valuable product for* 
practical tests. 

Tannage. 

Penetration was rapid during tbe one tanning test we carried out- 
witb tbe twig bark. Tbe colour of tbe leather was a cream, tbe -grain, 
was slightly dravm, but generally speaking, tbe fibre was long and. 
tough and most excellent leather can be produced from this tanstuff,. 


XLV.— LEGUMINOSiE. 

' Babul. 

Acacia arabica. (Karu, Velam, etc.) 

Tbe bark - from felled trees has constituted tbe most important- 
tanstufi of Northern India. It is. for tbe reason that tbe tree must- 
be felled before tbe bark can be taken that we have not paid much 
attention to tbe latter as a tanstufi. Further, tbe tanners of‘ 
Cawnpore know all that there is to^ know about Babul. Over 
500,000 maunds per annum are being consumed in tbe great tanneries- 
of that city. Tbe average tannin content of tbe bark as brought in, 
is 12 per cent,, tbe bark of tbe bole when cleanly taken will shew 
up to 18 per cent, while tbe twig bark is poor : 7 per cent. 

Tbe history of this tanstufi contains a lesson that we would urge- 
should be learnt and thus avoid what might, in other cbcumstances,. 
have been a calamity. When tbe tanning -industry -started in 
Cawnpore, tbe whole surrounding country was full of Babul. Tbe 
earliest supplies were sold for 8 annas per maund or less, and as- 
soon as tbe demand increased there were those who developed a 
business in tbe sale of tbe timber, thus helping to realise better- 
values from tbe trees and keeping down tbe price of tbe bark. For 
many yearn tbe price of bark remained at about 12 annas. Then, 
as gradually tbe whole .of tbe neighbouring country was stripped 
tbe price rose to Rs, 1-4 just before tbe war. Then when the 
tamieries were suddenly called upon to turn out enorrnous quantities-, 
of leather, it was found that there were no supplies of Babul in sight. 
Messrs. Cooper Allen & Co., Ltd., -bad long urged tbe re-planting 
of tbe tree and a little was done in this direction. In 1915 it became • 
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necessary to use every influence that Government could apply 
witli tlie result that the tanneries got in big quantities in that year 
and in 1916, but no one knowing the situation hopes that proper 
quantities will be .available after the war except at prices neighbour- 
ing on Es. 2 per maund. 

The moral of this is that no industry should lean on supplies of 
a tanstufi, to take which the tree must be felled, with the one excep- 
tion where a bark is a bye-product from yearly fellings for timber.^ 

Tannage. 

The tanneries of Cawnpore all mix from -^th to |^rd of myrabolans 
with Babul bark to obtain their tanning liquors, probably to get 
denser tanning liquors, to produce acidity, and perhaps to try and 
overcome Babul’s natural tendency to produce a dark-coloured 
leather. Our experience has shewn that this use of mjnabolans in 
the early stages of tanning causes crack of the grain. 

Experiments that we have conducted to overcome the harshness 
of Babul leather (as generally produced, and not the perfect leather 
tanned by exceptional tanners) have shown that Karunda up tO' 
^-rd in mixture with Babul, not only strengthens the fibre and grain, 
but bleaches out the red of Babul. 

Wattles. 

The wattles grown in South India are principally of three species, 
Acacia decurrens, A. melanoxylon and A. dealhata. Of these three 
species, the first named has been generally reported to yield the 
bark richest in tannin, whilst A dealbata is generally regarded as 
the weakest. We had endeavoured to obtain from the Forest 
Department a typical mixed sample of barks of these three species, 
roughly in the proportion in which they occur, but by some mistake 
pure A. dealbata bark was sent to us, and the analysis of the average 
sample from the bulk of this bark shewed only 11-85 per cent, of 
tannin. A party in Madras have, we understand, a scheme on hand, 
for the cultivation in the Nilgiris, of the A. decurrens as a tanstnff. 
This wattle (a sample grown in India) has been reported to contain 
as much as 42 per cent, of tannin.* Some preliminary .work done- 

* A two-bag sample analysed recently at Maibar shewed 43-27 per'ceut. tannin with. 
8*22 per cent, soluble non-tannins. 

a 
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“by one of xis on tke wattles of tbe Palni Hills, Madias, sliewed very 
clearly tliat tbe leaves of all the three species contain only a trace _ 
of tannin. There was still very little tannin in their twig barks 
although there was considerable indication of “ non-tannin astringent 
substances ” (Grallic acid). 

The Conservator of Forests, Southern Circle, Madras, does not 
■consider that wth the present demand for wattle timbers, more 
than a hundred tons per month of bark from fellings of all three 
species would be available for tanning purposes. 

\ CUTGH. 

Acacia catechu. (Khair, Karangalli, etc.) 

Cutch or Catechu are names given to liquid or solid extracts 
obtained from the wood of the Acacia catechu. They -may or may 
not have had the crystallisable Catechin removed, the latter product 
being used in the manufacture of “ Pan.” The leather produced 
is very harsh and Cutch could not be recommended for self-tannage. 

The majority of the so-called “ cutches ” of the market which 
are largely employed in cheaper tannages, are in reality extracts of 
various species of Mangrove having properties similar to, but not 
identical with, the true cutch.' 

The bark of the A. catechu or Khair tree would seem to contain 
a somewhat different tannin and though the bark is -not a rich one 
(7-|- per cent.), it can be got from coppice shoots at a low cost, and 
there are large quantities available. 

Tannage. 

We have only made one tanning test with Khair bark, but beyond 
the fact that rather a lot of bark was used, this was most successful. 
The leather was supple, very tough, Avithout crack, but the grain, 
was a little drawn. 

Dm Dm. 

OcBsal'pina coriaria — the true Divi Divi, is a native of the West 
Indies and Central America, but it has been very successfully culti- 
vated in various parts of India. Hooper states : — “ Professor 
Dunstan’s reports shew that the jpods from the cultivated plant from 
Bengal give an average of about 30 per cent, of tannin.” But our 
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Divi Divi — contd. 
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sample from Madras with 44*62 per cent, of tannin was mucli 
better than this. 


Teri Pods. 

Gmal-pina digyna. 

It has been suggested that CcBsalpina digyna (Teri Pod), the 
true Indian product, co mm on in Burma, Assam, Bengal, etc., could 
be used mtb advantage as a substitute for Divi Divi. It has been 
stated that the shell without seed has analysed over 50 per cent, 
and even up to 60 per cent, tannin. But a commercial sample 
with seeds removed, gave us the relatively disappointing result 
•of 41*5 per cent of tannin. 


Tannage. ' , 

Several trials were made with Madras Divi Divi in mixture to 
produce a half-tan leather. We hoped that the fine pale colour it 
exerts on leather and its rapidity of penetration would have been 
very useful. In all cases, however, it caused stiffness and density 
in- the leather which were the opposite of what was required. There 
are many other directions in which such a rich tanstufi will be used. 
We found that the rate of penetration was very fast indeed. 


Turwad. 

Cassia auriculata, (Avaram ; Turwad ; Avia). 

This very well-known and exceptional tanstufi is used in very 
large quantities in the South and West of India. We would estimate 
the present consumption in the tanneries making war leathers at 
80,000 maunds per month ! The usual product delivered to the 
tanneries carries 18 per cent, tannin and 9 per cent, non-tannin. 

The bush grows wild in the South and West of India and in 
Rajputaha. When two to three years old, the branches or twigs 
which spring from the root are cut right down. The twig bark 
is stripped ofi and dries in small cornets. We think that much 
labour and money might be saved if the collectors would adopt our 
'method for stripping twig bark.. (See section B of the Director’s 
First Annual Report to 31st March 1918.) 

g2 
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' The coppiced root sends out a very large number of shoots and a 
new harvest can be taken after a year. The twig bark can be got 
at a cost of Es. 1-5-0 per maund “ under the tree.” 

The average price paid for Tiurwad bark before the .war was 
about Es. 3 per maund, although some tanneries nearer to supplies-, 
paid less than this. Tliroughout the war, the price . has ranged 
from Es. 5 to even Es. 15 per maimd. These prices and the enor- 
mous demand have caused many areas to be stripped of Turwad 
in such a way that it will be three to four years before regular and 
full supplies can be expected again. ^ 

The bush has been successfully grown in Central and Northern 
India. Messrs. Cooper Allen & Co., who have urged the cultivation 
of Turwad for many years, have a plantation at Camipore. Lately 
experiments have been made by the United Provinces Forest Depart- 
ment at Etawah, which shew that the bush will grow rapidly to a 
great height in that locality. A sample of the bark was sent to 
us and after analysis and tanning tests, we reported as follows : — 

" The sample was picked over and cleaned free from stick and 
dust. 2-71 per cent, dust and 5*d per cent, stick was 
rejected. 

“ In practice, the collection of the bark would have to be 
more carefully done. 

“ The Tannin -JExpert to Government carried out an analysis- 
on the clean twig bark with the result : — 

Per cent. 

Tannins absorbed by chromed hide powder . ♦ . . 19*51 

Non-taxmins 14*69 

Insolubles . . 66*80 

100*00 

“ Colour in filtered infusion calculated to 5 grams per litre 
tannin strength : — 

Eed 4 units. Yellow 8 units. 

“ A piece of slaughtered cow-hide was taken after 20 days liming- 
bran bate, and sour Go har liquor ‘ colouring ’ on 28tli 
February 1918. The butt was then tanned exactly accord- 
ing to Bombay practice. When the first bark was rejected, 
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-the Tannin Expert to Government analysed the uncrushed 
exhausted reject as follows ; — 

Per cent. 

Tannins absorbed by chromed liido powder. . • . 5*11 

Non-tannins 2*26 

Insolubles 92*G3 


100-00 


“ In this respect the Etawah Tiirwad is better than many 
samples from, the South of India that we have tried. The 
average of the Bombay reject or uncrushed bark shews 
8 per cent, tannin. 

Tanning was continued until April 1st, 1918. After two 
days’ treatment in crushed Myrabolans, the leather was 
oiled and dried. 

Total time soak-lime-tanning 54 days, which is as quick as 
with Turwad bark of the South. 

“ A sample of the leather is enclosed. 

Tlic results are such as to demonstrate beyond any possible 
doubt that cultivated Turwad from. Etawah will be equal 
in every way to the Turwad of the South of India, and 
if carefully collected y^ll be of much better quality than 
the usual bark of the South. I believe equally good bark 
can be grown all over India. 

I would again urge wide cultivation of this species. I feel 
certain that the price offering for the bark will never be 
less than Bs. 3 per maund and that there will always be 
a demand. From experiments lately carried out by an 
experienced tanstuff collector, the cost of producing clean 
dry bark should not exceed Rs. 1-12 per maund, allowing 
for interest on capital during the first two years when the 
bark cannot be taken.” 

hlr. J. W. Henderson, War Office Representative, who has 
xeported on this leather, states : — 

“ that it is excellent and fully equal to the prime 

tannages of Bombay and Madras Presidencies. He adds 
that the importance of cultivation of Cassia auriculata 
cannot be over-stated, as without abundance of this tanning 
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material at somethirig like pre-war prices, viz., Rs. 16 — 25^ 
per candy of 500 ffis. tlie tanning industry in India will 
never be tborougbly developed. The Indian Munitiona 
Board concurs in the view of the supreme importance to 
tbe development of tbe tanning industry of tlie increased 
cultivation of Cassia auricidata bark not only in Madras 
and Bombay Presidencies, but in other parts of India, 
where recent experience conclusively proves that the plant 
can be grown satisfactorily.” 

Amaltas. 

Cassia fistula. (Sonari ; Konnai.) 

This bark, the Konnai of the South, is used very largely in admix- 
ture with Turwad bark. We have been puzzled to form -a proper 
estimate of its tannin contents. T^Tiile some samples of the twig 
bark shew as low as 3 per cent, tannin others show as high as 16 per 
cent. 

If, as we suspect, the average tannin is not higher than 10 per 
cent, in this bark, the prices that the South Indian tanner has been 
paying are out of all proportion to its value. We have discarded, 
because of their cost, several Northern tanstufEs, the unit of tannin 
of which comes to not more than half of that of Konnai. 

. Tannage. 

Amaltas produces a very smooth-grained leather, but not so 
smooth as that from Turwad. The colour of Amaltas leather is 
very pale indeed, almost white. Amaltas mixes well with Babul 
for the production of half-tan leather. 

Mahurain. 

Bauhinia vahlii. Mahurain. 

This huge creeper has given great trouble to the forester, for it 
climbs to the tallest of Sal trees, and much of it has been cut out 
in reserved forests. It grows again when cut down, and there is a 
large amount available in the Terai and in Central Provinces. We- 
have been greatly puzzled in our attempts to find where the tannin 
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lies.' Tliere is no bark in tbe proper sense of tbe word, and the 
extreme outer skin bas always shewn itself poor in tannin. The 
centre cores of big logs are nearly barren. Perhaps the best tanstuff 
from this species that we have seen, is relatively small logs of the 
creeper torn up into shreds including bark, core and everything. 
Small creepers can be chopped up in a chaff cutter, to yield small 
enough pieces to pack well for transport. Altogether, the difficulty 
of dealing with the very tough fibre and getting the stuff to pack 
properly makes Mahurain relatively a very expensive tanstuff. 
There are however very great possibilities in the attempt that must 
be made as soon as suitable machines could be got from Europe, after 
the war, to “comb” out the cementing matter that lies between 
the fibres and contains practically all the tannin. Small experi- 
m'ents demonstrate that the combed out fibre will be white and 
clean" and will be of great value as a fibre, even for local consump- 
tion alone. Further, we have found that by milling the creeper, a 
fine wool is formed which contains a minimum of tannin, while the 
dust blown from the mill is rich in tannin. 

Tannage. > 

The colour produced on leather is a pale cream ; in rare cases, 
stains of an orange colour appear ; Mahurain’s effect on the grain is 
perfect, making for great smoothness and elasticity. It keeps the 
pelt in a swollen condition, but its penetration is not rapid. Its 
low content in tannin, not better than 8 per cent, .on the average, 
is very much against what would otherwise be a valuable tanstuff. 

The discovery of Karunda has allowed us to drop Mahurain from 
the mixtures of Central Indian tanstuffs to produce half-tan leather, 
but we regard it as put aside only for the time. 

Pyingadtj. 

Xylia dolabriformis. Pyingadu. (“ Ironwood of Burma.”) 

The bark of this tree is important as a tanstuff, as being a bark 
that is available in large quantities from yearly fellings both in 
Burma and in South India. Our analysis of the old bark, 7 per 
cent, tannin, was lower than the young bark, 14|- per cent, tannin, 
but the suggestion is made by Captain Guthrie that the timber in 



92 


[Paet III. 


Indian Rides, Slcins and Leather. 

Pyingadu — contd. 

the former case may have been floated, vflth the resultant loss of 
some of the tannin of the bark. We are anxious to examine the 
wood, which though too low in tannin, to be used direct as a tanstuff, 
has been reported to contain a low ratio of non-tannin : tanmn, and 
to yield a 60 per cent, tannin extract, having much the properties 
of the well-known Quebracho extract of South America. 

Tannage. 

We have made one leather test. The resultant leather was 
terra-cotta in colour, with a very smooth grain, fibre rather short, 
and there were signs of crack. Thus, Pyingadu is likely to be used 
in admixture with .other tanstuffs rather than alone. 


XLVIII.— HAMAMBLIDACEAi;. 


PiPLI. 

Bucklandia populnea. 

This tree is being so largely planted in the Darjeeling (hstrict 
that its bark with over 10^ per cent, tannin may later on become 
of interest if much of the Pipli timber is felled. The colour -is very 
promising. 


XLIX.— RHIZOPHOEACE^. 

Mangroves. 

The term “ Mangrove ” is applied to a number of trees not all 
of the same family, which grow in the ooze alongside the rivers and 
in the swamps of tropical coasts. This ooze is generally submerged 
each tide to the depth of several feet and most of the mangroves 
build up a network of roots which raises the mainstem almost, if 
not entirely, above high-water level. The trees grow in salt, brackish 
water, although some species are found where the water is almost 
sweet. Speaking generally, the barks of all mangroves contain 
more or less chlorides from the salt water. These chlorides are often 
found most largely on the surface of the bark owing to spurting 
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and evaporation of salt water, but there is generally also a eonsi" 
derable proportion disseminated throughout the bark forming a 
definite constituent thereof. 

1. Goraiu\ 

The commonest mangrove in the Suiiderbaus is Goran (indiscri- 
minately Ceriops candoUeana and C. roxburghiana). The bark is 
well-lcnown to possess the objectionable feature, from a tanning 
standpoint, of a very red colour, but it justly forms the basis of a 
dye prepared both for dyeing and preservative purposes, as applied 
to fishing nets, sail cloths, etc. Very large quantities of Goran 
are brought into Calcutta as firewood. The bark is removed there 
and sold at 8 annas per maund. It is usually wet and salty. It has 
been tried at Slaihar in admixture vuth Dhawa and Aonla twig 
bark, but hides tanned with mixtures containing as little as 15 per 
cent, of Goran develop a crack in the grain. We have, however, the 
-evidence of one hide, tanned at Maihar in pure Goran, with the 
utmost care and “ individual attention,” which produced a fine 
leather that did not crack. We therefore hand over this tanstufi 
to the researchers of the Bengal Research Tannery, ''to whom we 
may pass on the one established fact, that admixture mth Dhawa 
leaves of an equal weight Idlls the objectionable “ red.” They will 
find that the bark varies considerably in tannin content, but one 
of us has in the past analysed samples in Borneo of this species con- 
taining over 50 per cent tannin. 

2. Payon (pronounced as Be Yon) (Malay “ Bakau.”) 

'This is very abundant in Bmma and Borneo and is largely used 
in the manufacture of tannin extracts in the latter country. From ' 
a recent visit to Messrs. Graham & Co., Calcutta, we learn that this 
'firm has been recommended the use of Payon by friends in Burma. 
It may contain up to 40 per cent, of tannin, and is less red than 
Goran, though alone it produces a brick-red, harsh leather. 

3. Rhizophora mucronaia. (Pyn.) 

The commonest mangrove in Burma and generally known in 
most countries as the “ common mangrove.” This mangrove 
known in Malaya as “ Bewis ” or “ Buis,” yields a similar tannin 
extract to .Payon, but somewhat darker in colour. 
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4. Rhizophora conjiigaia. 

TMs is very similar to R. nincranata. 

5. Bruguiera caryophyJloides. 

Bruguieras yields similar extracts to the Bhizopora), but not 
quite so rich in tannin. 

6. Heritiera fames. Sundri. 

This grows in the less salty upper waters of creeks ; a fine timber 
tree, bark said to contain up to 14 per cent, of tannin, but our 
results here are much short of this ; see page 119 of this Bulletin. 

7. Carapaobovata. (Pinle On ; Burma.) 

Has shewn nearly 50 per cent, of tannin in the bark. Gives a 
pink quebracho-like leather. 

8. Avicennia officinalis, the WTiite Mangrove. 

Very extensive in South-East India, has a white colour ; but 
unfortunately is very low in tannin. Contains considerable non- 
tannin astringent matter. A tanning test with this bark produced a 
very tough leather, ^eddish-bro^vn in colour, but the crack on the 
grain was serious. 

9. Sonneratia apetala. — S. Adda. 

Both these species are common in Burma and are to be found 
in South India. Our sample of the former was low' in tannin, but 
the leaves are interesting in containing as much as 8*5 per cent, 
tannin inasmuch as a rule, the leaves of the so-called^ mangroves 
contain little or no tannin. 


L.— COMBBETACEiE. 

Dhawa. 

\ 

Anogeissus latifolia. Wall. (Dhawa ; Dhaiura, .Vellay Naga, 
Tam). 

Hooper says : — 

“ A specimen of the bark from Madras yielded as much as 32'5‘ 
per cent, of tannin. The leaves are used in Bombay and 
the North-Western Provinces for tanning, and Dr. Lyon 
found them to contain as much tannin as the Sumac. 
Professor Hummel examined a sample of these leaves from 
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Ajmer and found 15*5 per cent, of tannin. The sale of the- 
dry and powdered leaves has been suggested. Experi- 
mental extracts of the leaves have not been ver}’' satis- 
factory preparations on account of the insoluble matter and' 
the absence of brittleness in the finished product.” 

Very many samples of the leaves were examined in the Dehra 
Dun Laboratory in years prior to 1914, with results that varied so 
much that the conclusion was reached that a reliable product could 
not be produced on the large scale. Probably the samples were 
taken without a full study of the tree and climate. 

A mixture of old and new leaves and sticks has long been used by 
Messrs. Cooper Allen & Co., under the name of “ Country Sumac.” 

The Esociet Company then undertook a very careful study of the 
tree, which is very widely spread in the Central parts of India. It 
was found that the twig bark contained about 15 per cent, tannin, 
while the bark of the bole usually contained below 10 per cent. 
The mature leaves, taken immediately after the rains, carry 16 per 
cent, tannin, if prepared properly, mthout sticks or sand. The 
young leaves appear in April in Central India in great profusion. The 
extreme tips of the leaves on these first shoots, which are usually 
reddish in colour, carry up to 55 per cent, of tannin. We regard it as 
impracticable to collect this product on the large scale, unless certain 
areas could be worked as plantations with skilled labour and good 
.supervision. It is possible, however, to wait until the larger leaves' 
of the shoots are 1|- inches in length, when the whole of the leaves and 
the petioles can be collected very cheaply, to yield a product carrying 
,at least 26 per cent, tannin. 

Mr. Lushington, Conservator of Forests, Madras, has found it 
practicable to collect the red tips (which are found in greater abun- 
dance m the South) to yield a product which he has named “ Rosj'" 
Sumac,” a sample of which shewed 54r|- per cent, tannin, "with only 
14|- per cent, non-tannin. We have been glad to hear that opera- 
tions have been commenced to exploit this tanstufi in Madras. 

After four years of working this tree on the large scale (over 
60,000 maunds) we have developed three separate commercial 
products ; — 

{a) Dha 2 va twig harh . — ^If the trees are pollarded in January — 
February in Central India, the whole of the twig bark 
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can be stripped from the cut brancbes to yield a 15 per 
cent, tanning bark, which when applied in mixture with 
Tut wad gives excellent results. With this bark in mix- 
ture with Dhaw^a leaves, Mahurain and Aonla twig bark, 
we produced the fii’st-acceptable imitation- “ half-tan ” 
• leather — Refer Section B of the Director’s Hirst Annual 
Report to March 1918 for method of preparation of twig barks. 

{h) Dhaiva Sumac. {“ Hoii ”). — The pollarded trees send ’forth 
a tremendous crop of young red and green shoots at the 
end of March. If these shoots be taken then, another 
crop will be ready to be taken at the end of April, the trees 
again yielding a crop at the end of May. It is definitely 
proven that such plucking does not injme the tree. 
The mixture of red leaves, green leaves and petioles is 
dried quicldy in the sun. It is made into a heap on a 
carpet of gunny bags and thoroughly beaten with bam- 
boos, with intermittent sieving through a 10 mesh sieve. 
It is not advisable to carry this beating too far. The 
product dries to a pale green colour and looks and smells 
exactly like coarse Italian Sumac. If this work is carried 
out properly, the resultant tanstuff carries 30 per cent, 
tannin and 16 per cent, non-tannin. If the operations are 
not carried out as described ; if too much of the larger 
petioles is beaten through the sieve ; if any sand is allowred 
to be mixed in ; if rain or dew falls upon the product ; 
the result is a low’^er percentage of tannin. l^Tien one 
considers the expensive method? applied to the collec- 
■tion of Italian Sumac (to plant, to wait three years, wdth 
•cultivation of the soil, to collect and dry the leaves and 
then mill in stone miUs to produce a product carrying 
24: per cent, to 28 per cent, tannin), it will be seen 
that Indian Sumac wdll be able to meet other Sumacs 
in the market of the world. This prepared Sumac can 
be produced at a cost of Rs. 1-4 per maund “ under the 
tree.” 

'Qualitative tests of the leaves of Dhawa all indicate that the 
tannin is more of the pyrogallol than catechol class and 
finswers "to the reactions of common Sicilian Sumac. 
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(c) Dhawa leaves . — The trees should be left alone during the- 
rains and directly the rains cease, a very large harvest 
of large and small leaves can be taken. This product 
should be dried, beaten and then winnowed- down the 
wind. It should be beaten repeatedly with alternate 
dryings, until each leaf is broken into three pieces at 
least. When clean, Avithout sticks or sand, this product 
will shew' a steady 16 per cent, tannin on the large scale. 
It can be produced in unlimited quantities at 12 annas- 
per maund ‘‘ under the tree.’’ This is the right product 
for tanneries in India. 

After the rains-leaves are taken, the tree clothes itself with leaves 
again in November: 

Tannage. 

The chamar of the Central parts of India has long used a mixture 
of young leaves, old leaves, and sticks, which he breaks up and mixes 
with water to form a “ porridge ” in which to tan his leather. He 
regards this product, which he calls “Noti,” as the quickest tanning 
agent in these parts. Until we gained actual practical experience 
with Turwad bark, we regarded Dhawa as very quick in penetration. 
We now know Turwad to be quicker than Dhawa. AJone, “ Noti 
produces a pale coloured leather with a tinge of green. The smallest 
addition of a bark with a red influence (Turwad, Kahua, Goran or 
Aonla), entirely overcomes the green colour, to produce almost any 
shade of cream or fawn ; equally with any bark that produces a red 
leather, a small addition of Dhawa Sumac wall bleach the leather 
most satisfactorily. Dhawa alone does not keep the hide properly 
swollen during tanning, but we have been able to overcome this by 
admixture of Mahurain, and lately, most satisfactorily with Karunda.. 
The tannin of Dhawa is quickly soluble in cold water. In our 
opinion, Dhawa should never be extracted hot. W'e have been able 
to produce a satisfactory solid extract from the leaves and the 
bark mixed, quite brittle and easily soluble, the only thing being 
that owing to the large amount of non-tans, we do not think it possible 
to make a solid extract that wiU be richer than 50 per cent. Every- 
thing points to the production of Dhawa Sumac in the future, with 
between 30 per cent, and 40 per cent, tannin, which will pay better 
to esq)ort from India than a solid extract. The Esociet Company- 
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Pave been able to export four lots of 20 tons each to England and to 
>Soutb Africa, for wbicb the tanner has had to pay at the rate of four 
to seven annas per unit of tannin per maund, in spite of which he 
has sent repeat orders. We have lately sent big consignments to 
Madras, but there is so much Dhawa available, that Bombay, Madras 
and Calcutta should be able to produce their o^vn stuff from local 
jungles. 

Dhawa as a Dye . — ^It is not yet very generally known that the 
leaves of the Anogeissus latifolia constitute a valuable mordant dye 
stuff. Dhawa leaves and seeds have been used as a dye, or more 
strictly speaking, as a slain in India for very long, but the 
proper development of an insoluble colour pigment within the textile 
fibres by means of a suitable mordant has apparently not been 
studied hitherto. A series of dyeiugs have been made at Maihar on 
wool, with varying mordants and in varying proportions and series 
of shades obtained from bright yellow to full brovm. The shades 
can be modified by the addition of small quantities of our direct 
lac-red paste, and Dhawa may also be suggested for the modifica- 
tion (yellowing) of Outch browns dyed uuth Acacia catechu — Cutch — 
to produce “ Ehaki ” shades. The application of Dhawa to cotton 
is more complicated and not recommended here. 


Yon. . - 

Anogeissus acuminata . — The success with which our Central India 
Anogeissus had been applied, induced Mr. Pilgrim to look for this ’ 
-species in Brnma and analysis results of the Acuminata indicate 
that its products will afiord a fine tanstufi for Bmma. 

The young leaves recently collected have shewn as much as 
32 per cent, tannin, but they very soon mature to a 17 per cent, 
and finally to a 10 per cent. leaf. 


Deo. 

Anogeissus pendula . — Both leaves and bark are similar to Dhawa, 
hoth in the way that young leaves are richer than the old leaves, 'and 
that the twig bark is richer than that from the bole. 
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Tannage. 

We have little experience, but that not unfavourable of the 
products from Dho in the tanpit. There are very large areas near 
Jhansi of almost pure Dho forests and should- tanneries be started 
in BundeUchand, there is no doubt that this tree -will afford a cheap 
tanning agent. 


Kahua. 

Terminalia arjuna. — Bedd. (Kahua ; Koha ; Arjuna). 

“ Bark astringent, occasionally used for dyeing and tanning” — 
Hooper. 

The Hon’ble Mr. C. E. Low tells how this bark is regularly used 
by chaniars in the Central Provinces, 

The bark was first introduced to the tanneries of Cawnpore in 
1915 by the Esociet Company. It is now so firmly established as a 
tanstuff that over 50,000 maunds have been sold this year in addition 
to an equal amount during the previous three years. 

This, usually fine, large tree is found along streams in tlie Central 
parts of India. It is valued for its shade, retention of banks, and 
its timber (which is likely to be more appreciated later). 

The bark is exceptionally thick, very damp, soft and red inside, 
with a grey surface, very free from fibre. 

Every hot weather, this bark sheds thick flakes, which fall to the 
ground (these contain 5 per cent, tannin). It was after a study of 
this phenomenon that ]\Ir. Eraymouth worked out a method of taking 
off the outside layers of the bark, taldng care not to expose the 
cambium layer. In every case, he found that the bark grew again 
from below, the exposed layer falling off and after two years’ rest, 
the original thiclmess of the bark was found. Many thousands of 
the trees so treated in 1915 are now yielding a fresh harvest of bark, 
and in not a single case has any damage been done to the trees, 
except where almost the whole of the bark has been chopped away 
with an axe, exposing the cambium layer and the wood. 
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If the FEAYMOUTH CUTTEE as illustrated is aj)plied witli a 
hammer blow to the bole of the tree (leaving young trees alone), 
the cutter blade enters, tmms and chips out a small piece of bark. 
It is almost impossible to expose the cambium layer with this cutter. 
The chips when dried are small, 2"xl", and are convenient for-- 
packing into bags. It is of the utmost importance that axes should 
not be used, and we have proven that it is possible to entirely prevent 
the appearance of pieces of white cambium layer on the chips of 
the bark. The tanneries can help greatly by refusal to accent bark 
which shews the white layer. 

The average stuff delivered at the tannery carries over 20 per 
cent, tannin. The bark of the bole shews 20 per cent, to 24 per cent, 
tannin, lower branches carry 18 per cent, smaller branches less tannin, 
while the leaves carry no tannin. 

The tannin principle behaves towards re- agents similarly to 
English oak bark, that is to say, it gives some of the reactions for 
pyrogallol and some for catechol tannins. 

The fruit. 

The trees produce a prolific crop of winged fruit of the size of a- 
myrabolan. We have made persistent efforts to utilise these without 
success. When green and nearly full grown in July, the tannin 
content is 20 per cent, with an equal quantity of non-tannin. Later 
when full-grown, and when they fall from the tree, the tannin is 
reduced to 7 per cent. 

Tannage. 

In Kahua bark, we have discovered a tanning agent, which in 
its all-round application is and will be of immense value to the tanner 
in India. With Kahua alone, the colour of the leather is a light 
brown with no excessive red tint. The grain is left in a smooth ~ 
condition, and while with fully limed hides, a fine upper leather (full 
tan) can be produced of great suppleness and softness in texture, 
after short liming and long tanning in the way English oak bark 
leather used to be made, a very fine sole leather can be produced. 

* Kahua liquors give no trouble in the tannery ; a certain iridescence 
noticeable at times does no harm. The addition of 25 per cent, of 
Dhawa leaves to • 75 per cent, of Kahua bark produces a perfect 
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Kahua — conid. 

ligM-favm colour on leather, whiclL is ideal for fine harness work, 
•etc. 

The fruit does not produce a good leather. 


Baheea. 

Terminalia belerica. 

The fruit of this tree, Beleric Myrabolans, was exported from 
India in fairly large quantities before the war. While Hooper writes 
of results varying from 5 per cent, to 17 per cent, tannin, we have 
" found that the flesh of the full-grown, but not over-ripe fruit carries 
25-|- per “cent, tannin, while the stones carry 14|- per cent. 

The crushed and dried fruit can be prepared for 6 annas per 
maund “ under the tree ” and thus constitutes a very cheap source 
•of tannin. 

Tannage. 

'We have used the fruit as a final bath for half-tan leather with 
--■success.- It induces the same “ bleach ” as true Myrabolans. Used 
“-alone it tans a much plumper and a softer leather than ordinary 
Chebulic . Myrabolans. We suggest that the large quantities that 
were exported were probably used in mixture ■with crushed Myra- 
holans. We think that Indian tanners should make trials of this 
cheaper product in mixture ■with the more e^ensive Mjrabolans. 
More work must be done on this tanstuii. 


Myeabolans. 

Terminalia chehula. — (The common Blyrabolans.) (Hirda, Harra, 
Xadukai, etc.) 

Hooper ■wrote : — 

“ The fruits of this tree well hno'wn as Chebulic M}T:abolans, are 
a valuable tannin agent. The tree is widely distributed in 
India, and the fruits are collected largely by the Borest 
Department and exported to Europe.” 

. The dried fruits known as hurras or hurdas are extremely 
rich in gallo-tannic acid and require no preparation except 
powdering or crushing in a mill. Some recent (1900) 
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MyraIjolans — contd. 

analyses by Dr. Leather of samples obtained from difierent- 
provinces of India fairly indicate their composition : — 


Madras .... 




Extract. 

57-87 

Tannin. 

38-67 

Bombay .... 

• 


• 

. 59-47 

40-80 

North Western Provinces . 

. 

. 

• 

. 59-47 

43-74 

Central Provinces 


• 

, 

. ... 

31-00 


The fruits should be collected before maturity, otherwise there- 
is apt to be a variation in their strength. Dr. B. H. Paul, 
for instance, examined indiscriminately three samples sub- 
mitted to him at the Indian and Colonial Exhibition in 
1886, and he obtained 32-8, 26-8 and 6*1 per cent, of tannin. 
The astringent principle resides in the outer pulp of the 
fruit ; the stone-like kernel containing hardly any.” 

Since this was vn-itten, the export of Myrabolans has greatly; 
increased, and there is scarcely a tannery in any" part of the world 
that does not use this Indian tanstuff, clirome tanneries naturally" 
excepted. The British tanner having been swindled by those who 
mixed in sand and adulterants in crushed Myrabolans, insists upon 
getting the uncrushed fruit, and he believes that the all-yellow fruit- 
is better than those which are dark in colour. We have investigated 
this point and can positively say that, so long as the fruits are sound 
that colour has no influence on the tannin content. We do not 
believe that the shape of the fruit bears any influence on its tannin 
value. 

The ordinary commercial product, “ jungle hurra,''' of the Central 
-parts of India averages about 28 per cent, of tannin. If rotted fruits 
are removed, the average rises to 34 per cent. If when the fruit 
falls, or is beaten down from the tree, each fruit is broken and stones 
removed, the clean dry flesh will carry as much as 52 per cent, 
tannin. The bulk of useful product is thus reduced to one quarter, 
while the weight is reduced to 40 per cent, of what is usually carted. 
and moved by rail. 

Now, while this concentrate at over 50 per cent, can be made at 
a cost of a few annas per maund, the best solid extract of Myrabolana 
that we have heard of, was not much richer than 60 per cent, and the- 
usual solid or semi-solid extract in the market shews 58 per cent., 
to 60 ' per cent. Thus, it is clear that to extract and solidify the tannin 
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Myrabolans — contd. 

• of Myrabolans at a cost of several rupees per maimd is •wrong. The 
“ clean flesh ” should be the form in which India should export 
-Myrabolans. 

These facts were kno'wn to many Continental tanners before the 
•war, and large quantities of destoned, crushed Myrabolans were 
prepared up-country and shipped to Continental ports. Lately, 
-as sea freight conditions have become worse and worse, relatively 
larger quantities of crushed Myrabolans are being shipped. Unfor- 
tunately, none of those ordinarity concerned in this business vdll 
prepare really clean, stone-free, dust-free Myrabolans flesh, which 
is the most perfect product. In our opinion, Indian tanneries would 
find great saving if they would use only the clban product, and if 
"this practice becomes general, the saving in rail-wagon space would 
be enormous. Under the circumstances that Myrabolans shipments 
-are granted priority both for steamer space and finance, we are of 
opinion that only Myrabolans flesh without stones should be shipped 
at present. 

During the operation of crushing and destoning Myrabolans, the 
Esociet Company produces a reject, a mixture of stones, dust, partly 
rotted fruit, etc. We have made an experiment by treating this 
by gas agitation extraction to produce a liquor which when solidified 
was of fine colour, brittle, and shewed on analysis : — 

Per cent. 


Tannin 38-70 

Non-tannin ......... 42-30 

Insolubles ......... ”§^-26 

Moisture 13-75 


■ 100-00 

The quantity of fruits produced by the trees varies enormously 
dn difierent years. In one particular tract the outputs for the last 
three years have been 300 maunds, 400 maunds and 3,000 maunds, 
respectively. These conditions coupled ■with the pernicious 
“ contract ” system, lead to excessive gambling in, the business of 
Myrabolans collection, spoiling^ of many trees in bad years and loss of 
this valuable product in abundant years. By far the greater part 
of the Myrabolans of India comes from privatety-owned forests. 
Practically no re-planting of the tree is being done. The attention 
• of forest . o’wners is drawn to this very necessary step, if India is to 
-jetain a most valuable trade in an essential tanstuff. 
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Tannage. 

Myrabolans are very largely used in admixture with Babul .bark 
in tbe press leaobes of Cawnpore. 

The Turwad tanner of the South always uses Myrabolans, which 
have been boiled in water, in which brew (when cold) he packs his 
half-tan hides for two to three days at the. end of the process. This 
strong liquor fills up the pores of the lightly-tanned Turwad leather 
and at the same time, corrects the colour to a very perfect white, 
which lasts until the leathers have been exposed to strong > light, 

LIII— LYTHRACEiE. 

Seja. 

Lager sir cemia jparvi flora. — Seja. 

During ’our search for very widely distributed species, the Silvi- 
culturist to Government, ]\Ir. Marsden, suggested the twig bark of 
Seja, and experiments were made in the collection of this bark and 
in its application to leather making. The results of - these experi- 
ments went to shew that Seja is never richer than 10 per cent, 
tannin, and unfortunately the bark when stripped resists all efl!orts 
to break it' up into a form in which it can be packed closely. We. 
have, therefore, with regret, put this tanstufi on one side for the: 
present. 

Tannage. 

Seja tans a light-weighing leather with a good colour (light fawn),, 
but its infiuence is very noticeable on the grain, which has a pebbled 
appearance. It is most likely that there will be, in the future, 
tanneries which' are so situated near to Seja forests, that they will 
find it a profitable business to collect the twig bark and bring it short- 
distances by cart, to be of great use in the tannery. We do not 
think that it will ever be carried successfully by rail. 

LXXIII— APOCYNACEiE. 

Kartjnda. 

Carissa carandas. — Is mentioned by Watt and Hooper as. bearing 
fruits and leaves that are used in dyeing and tanning. We have? 
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found tliat tlie leaves of the cultivated Karunda are very poor in 
taniiin and are of no value in this direction. 

Garissa spinarum. — Karunda. 

We claim this is an original discovery as a tanstuff. Very large 
areas throughout the Central and Northern j)arts of India are covered 
by this bush. We were led to examine the leaves by the fact that 
the bush is the most widely spread that we know of. The sugges- 
tion was made by Mr. B. Cl. Marriott. The mature leaves carry 
11 per cent, tannin and 24 per cent, non-tannin. The quite young 
leaves carry no tannin. In many parts the bush grows fresh leaves 
before the old ones fall, and as the bush coppices well, we find 
it possible to collect the leaves all the year round. In parts of the 
United Provinces, frost tm'ns the leaves brown and 'thus reduces the 
tannin by 2 per cent, or so. The bark carries only 5 per cent, to 
8 per cent, tannin. 

The branches of the bush are chojjped ofi, and are allowed to 
dry quickly in the sun. The branches are beaten on a clean place 
so that all the dry leaves fall ofi. The leaves are made into a heap 
on a carpet of gunny bags, and are beaten and dried alternately 
with sieving through a ^th inch sieve. We make our Karunda 
sieves by knocldng holes with a wire nail in an opened-out kerosine 
tin. All the thorns and fruits remain on the sieve and may be thrown 
away. The powdered leaves which pass the sieve Should be pale 
green in colour and should contain no stick, sand or fruit or thorns. 

The cost of this product is 14 annas per maund “ under the tree.” 


Tannage. 

The infusion is very pale in colour. When applied alone, Karunda 
leaves cause extreme swelling of the hide and if care is not taken, 
“ drawing ” of the grain appears. This can be entirely avoided by 
the use of Gothar in mixture. Karunda solutions deposit a pale- 
green “ bloom ” which is easily removed by rubbing. Aonla twig 
bark affords an ideal ingredient in mixture with Karunda, for the 
red effect of the former blots out. the green effect in Karunda, while 
karunda keeps the hide swollen. ‘ 
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Karunda — concld. 

Karunda solutions do not tan quickly, there is only 11 per cent, 
of tannin present, but the 24 per cent, of non-tans will find great 
appreciation. The mixture — 

por cent. 


Aonla . . . . ^ . • • • • 70 

Karunda 30 


works out to a tanstufi carrying 20 per cent, tannin costing only 
Ks.' 1-4-0 “ under tlie tree.” 

Karunda works well witli Babul, Sal, Kabua and suck of the 
Mangroves as we have tried. A small proportion of Dhawa with 
these makes for an excellent colour. 

Karunda leather is remarkably free from crack and shews less .. 
tear and longer fibre than any leather yet j)i’oduced in Maihar. 

Karunda leaves used in direct contact Avith the hide if used too 
long without renewal, will sometime cause discoloration of the hide 
in the pit. 

The mixture — 

per cent. 

Aonla Wig bark 50 


Kahua 10 

Karunda ......... 20 


Dha^va Sumac . . . . • . • . 20 , 

after early treatment with Gothar, is regularly used at Maihar to 
produce excellent leather. 

The actual cost of this mixture from local areas is less than 
Bs. 1-4-0 per maund into tannery, and it carries a full 20 per cent, 
tannin. 


XCVIII.— EUPHOEBIACE^. 


Aonla. 

Phyllantkus emblica : Linn. (Aonla ; Amla). 

(Note. — ^T liis shotild not be confused ■witb Avia, another name for Turwad.) 

' ' \ 

Hooper wrote : — ^ 

“ The fruit of this small tree is well-knomi as the Emblic Myra- 
bolan, and has acid and astringent properties which are 
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utilised cither alone or in conjunction with other subs- 
tances. The -dried pulpy portion, of the immature fruit 
affords as much as 35 per cent, of tannic acid, but in a ripe 
state only traces of the principle are found. There is 
abundance of soluble non-tamiin present, but there is much 
less colouring matter than in the bark.” 

The leaves of the plant are regarded as one of the best tans 
by the Bengal cliamars. Professor Hummel reports an 
estimation of 18 per cent, of tannic acid in the leaves. The 
decoction was pale yellow coloured and slightl}^ turbid. 
Tliey appear to contain some essential oil or fat. The leaves 
carefully dried and possibl}^ ground, might find a read)’’ 
sale The bark is iised for tanning in Travancore.” 

This tree j)resents a most striking result of the application of our 
■principles to search for the " seat of tannin ” through those parts of a 
-tree, which, when taken, will grow again. 'WTiilc the bark of the bole 
was known to the tanners, its average value rarely exceeds 8 per 
•cent, to 9 per cent, tannin and th'e poor quality of leather that it will 
produce had prevented any large use. During our study of the tree, 
wo found that if the branches (up to 2" diameter at butt) are lopped 
off, the bark may be stripped by beating, and that the small curled 
pieces of twig bark so obtained afford a very perfect tanstuff. We 
nan say that up to the present, we have found no better all-roxind 
tanstuff during our research. The pollarded tree will produce long 
healthy shoots within two years’ time which may be taken again. 

Aonla twig bark.. 

Many analyses have shewn that a full 24 per cent, tannin with 
•some 17 per cent, non-tannin may be expected when this bark is 
properly collected on a commercial scale, and that it can be got 
and delivered to the tanneries at well under Ks. 2 per maund. 
Refer Section B of the Director’s Dicst Annual Report to end of 
March 1918 for description of method of stripping of twig barks. 

Alone, Aonla twig bark tans a leather with a reddish colour* 
The grain remains very smooth and well-swollen during tanning* 
If to two-thirds of Aonla bark, one-third of Karunda is added, the 
imixture produces a fine crust leather with a pale-cream colour. 

The cost of this product “ under the tree ” is Rs, 1-4 per maund. 
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Aonla leaves. 

Every sample tliat we have examined of the young leaves has 
shewn great richness in tannin, from 23 per cent, to 28 per cent. 
These leaves are very easily and cheaply collected, and because of 
their small size, need not be crushed further before despatch, so long 
as "all twigs, etc., are sieved ofi. 

The cost of these prepared leaves should not exceed He. 1 per 
maund “under the tree.” 

Aonla fruit. Emhlic Myrabolan. 

These were formerly sent Home from India in very large quanti" 
ties. This export has stopped because of careless collection of the 
product. "ViTien picked properly of a full size and yet un-ripe, in 
November and December, and if the flesh be beaten ofi the stone at 
once, to be dried quite white, it is possible to prepare a commercial 
product with 35 per cent, tannin. 

During the last two years, many of those who know India’s- 
forests well, have suggested that, owing to the sporadic way in which 
Aonla occurs, it would be impossible to collect very large quantities 
of tanstufis from this tree. The results of large scale collection by 
Esociet Company during the last season conclusively prove that 
at least 2,000 maunds of twig bark^can be got at each collecting 
centre. At first we thought that the cost of collection of the twig 
bark would be too high, but the steady high values (24 per cent, 
tannin) and the fine results in the tan-pit have shewn us that the 
bark is worth the price that induces collectors to get it with enthu- 
siasm. 

Tannage. 

Aonla twig bark produces a very smooth grain on the leather 
with a steady swelling of the hide during tanning. Alone, the leather 
tends to shew a red colour, but the addition of a little Dhawa Sumac 
or leaves and a little of Karunda entirely eliminates the red colour. 

Alone, Aonla twig bark being very similar in appearance to 
Turwad bark, the pieces being three inches in length, is much the 
best diluent to use with the expensive Turwad bark. As it is richer 
in tannin than Turwad, less of Aonla is required (per lb. of leather) 
than of Turwad. As its cost is now less than one-third of that of 
Turwad, and as it will always be cheaper, and as it can be worked. 
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by the Turwad tanner by liis own Turwad methods, we claim that 
wc have discovered a way of greatly reducing the cost of half-tan 
leather. Further, Turwad alone tends to j)roducc a red effect in 
leather ; our application of Dhawa and Karunda (greens) to coimt- 
eract reds has afforded a method which will bo of extensive commer- 
cial value to India. 

'V^Hiilo wc have been conducting experiments at Maihar with 
Turwad-Aonla-Karunda mixtures (worked as in Turwad tanning) the 
Bombay tanneries are feeling their way vdth a mixture : — 

Turvrad G6 

Aonla 25 costing 5-17 as. por unit. 

Karunda 10 

100 

Experiments ahead of this at Maihar vith a mixture — 

Turwnd ........ 60 

Aonla ........ 33 costing 4-35 as. per unit.. 

Karunda 17 

100 

have produced a leather that cannot bo told from Turwad leather. 

Wc are convinced that a leather uith all the characteristics of 
Turwad can be |)roduced with : — 

Turwad . . . . . , , .15 

Aonla ........ 40 costing 2*4 as. por unit. 

Knrunda . . . . . ' . .25- 

Dhawn, . . 20 

100 

using 5 per cent, out of the 15 per cent. Turwad as a finishing bath. 

Compare with the above : Turwad now at 7 annas j)er unit and 
3 annas per unit in peace time ! 

evil.— FAGACEAi:. 

Oaks. 

Q. FachyphyUa ; — fenestrata ; — Jineaia. 

We 'had hoped that by this time it would have been possible to- 
have added some data relating to the practical application of the. 
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above, to tbe preliminary analytical work abeady carried out, but 
tbe bulk samples have come to band too late for this report. 

As in all our work, we feel that a thorough investigation involves 
not the mere analysis of one small sample, but that of a number of 
samples taken from difierent parts of the tree, from different trees 
in the same area, and both of these at different times of the year, 
so that it will obviously take a long time to complete even our 
analysis work on the Oaks and Chestnuts. The results, however, of 
first analyses are interesting. 

The outstanding analysis is that of the mature bark of Quercus 
fenestrata (16 per cent.) which also has a remarkably fine light colour ; 
■but unfortunately, we are unable, up to now, to obtain figures of the 
distribution of this species. 

Messrs. Cooper Allen & Co., Ltd., Cawnpore, arranged some time 
ago to try the Qucrcus ‘pacliyphylla (Sungre Katus) valonea in bulk. 

Connnenting on the analyses (p. 162) it should be mentioned that 
the ratio of non-tannin over tannin in the case of Quercus jenestrata 
is almost 1 : 2, which taken in conjunction with the absence of 
colour, would indicate this as the most likely material of those 
analysed, for future experiments in the manufacture of extracts. 
The best average that is claimed for English oaks is from 12 per cent, 
to 14 per cent, tannin. It vdll be noted that the tmg bark of Quercus 
Jenestrata is of comparatively little value (9^- per cent.), Avhereas 
in the case of Q. pacliyphylla (12f per cent.), and Q. lineata (lOI- per 
cent.), this twig-bark is somewhat better than the mature bark 
*(12J per cent, and 9| per cent.). It is further worth noting that the 
^mature leaves of certain of these oaks {Q. pachyphylla and Q. lineata) 
run quite high enough in tannin (above 10 per cent.) to justify prac- 
tical tanning experiments in this dbection. 


Chestnuts. 

Castanopsis hystrix ; C. tribuloides ; G, Indica. ' 

The mature bark of Castanopsis hystrix, and the twig bark of 
■tC. tribuloides, both give promising analysis results (13 per cent.). 
It is a coincidence to be noted that our samples of both leaves and 
twig bark of C. hystrix happened to show exactly the same tannin 
•content. We would call attention, to the fact that the G. tribuloides 
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and C. Indica botli grow on relativel)* low ground : — for instance in 
tlie Tista valley at about 500 feet, these species are plentiful, and we 
understand that at least one of them extends into the plains of 
Bengal. 

In regard to botb oaks and chestnuts, careful practical compari- 
sons will have to be made of the difference in tamiin between twig 
barks and mature barks. The woods also will be analysed and 
studied with a view to the possibility of their application in the manu- 
facture of oak-wood and chestnut-wood extracts. 

During the stud}^ of these hill tanstuffs, we are bearing in mind 
that the cost of transport to the rail heads in the plains will probably 
not be less than Be. 1 per maund, which will have to be added to 
the cost of collection. 

If the hill railways can be persuaded to give really low rates under 
the circumstances that most of their goods traffic is upwards, there 
are great possibilities in taustuff collection as a hill forest industry. 
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CHAPTER XIV. 


' Chemical Analysis of Indian Tanstuffs, 


BY J. A. Pilgrim. 


12tli Marcli, 
1918. 


III.— MACNOLIACEJ5. 


Michelia exceJsa — 

Tannin absorbed by Cliromcd 
Hide Powder . . . 

Soluble non-tannios . . . 

Insoluble matter . . . 


Tannin Estima- 
tion by Lead 
(Pb.) method 
calculated to 
Dry material. 


6-67 

12-28 

81-15 


Total . 100-00 


Ratio. Non-tannin : Tannin=l-9 : 1. 


Colour anatysis calculated to a standard 
strength of 0-5% Tannin : — 

Red . ; . 8-3 

Yellow . . ■ . 13-3 


XIII.— TAMARICACEiE. 


Jhao. 


■23rd August, 
1917. 


Tamarix dioica — Bark of young twigs 
from Mandla District, Hamirpur : — 


Tannin absorbed by Chromed 
Hide Powder 

Soluble non-tannins . . 

Insoluble matter 


10-16 

[9-98 

79:86 


Total , 100-00 


Non-tannin : Tanuin=l : I,"” 
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xn.—'iBTmBTummAiMM. 


Tea. 


Tannin Estima- 
tion by Lead 
(Pb.) method 
calculated to 
Dry material. 


Tm (Camellia tliea) ^ from B. J, 

Oakley, Esq., of Messrs. Kilburn &; 
Co., Calcutta : — 

Tannin absorbed by Chromed 
Hide Powder . . . 8*38 

Soluble non-tannins . . 10'71 

Insoluble matter . . . 80*91 


ToTAn . 100*00 


Non-tannin : Tannm=l'3 : 1. 


Colour analysis 
standard of 

Strength : — 

Red 

Yellow 


calculated to a 
0-5% Tannin 

. 73-7 


XVn.— DIPTEBOCAEPACEyE. 

Sal. 

Sal {Shorea rohusia). 

I. Leaves and Twigs from Kheri — ^April 
1917— 



(a) 

{b) 


- 

On sub- 


Cold 

sequent 


Extrac- 

applioa^ 

Tannin absorbed 

tion. 

tion of 
heat. 

by Chromed 


- 

Hide Powder . 

10-56 

12-28 

Soluble non-tannins 

22-77 

11-81 

Insoluble matter . 

66-67 

75-91 


100-00 

100-00 

Total of 
(a)+(6). 

Tannin 

• • 

22-84 

Non-tannins 

• • 

34-68 

InBolubIcs . 

• 4 

42-68 

Total 

100-00 


Non- tannin : Tannin=l’5 : 1. 

Sal (old leaves) ... ... 8-76% 

Sal (young leaves) . . ... 20-50% 
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II. Young Sal leaves, discoloured, aver- 
age sample from 65 maunds» milled 
at Maibar : — 


Tannin Estima- 
tion by Lead 
(Pb.) method 
calculated to 
Dry material. 


Tannin absorbed by Chromed 
Hide Powder . 

Soluble non-tannins 
Insoluble matter . . 


19-86 
• 18-90 
61-25 ' 


Total . 100-00 


Non-tarmin : Tannin=l : 1-06 or practically 1 ; 1. 


Colour analysis calculated to a 
standard of 0-6% Tannin 
Strength : — 

Bed . . . 8-9 

Yellow . . . 27-6 


III. Sal leaves, young and old mixed, 
after frost bad tmmed them brown ; 
— ^from D. F. 0., South Fieri 
Division. Average of 1 maund 
30 seers : — 


Tannin absorbed by Chromed 
Hide Powder . 

Soluble non-tannins • , 

Insoluble matter • 


7-64 

16-37 

75-99 


Total * 100-00 


Non-tannin : Tannin=2*l ; 1. 


Colour analysis calculated to a 
standard of 0-5% Tannin - 
Strength : — 

lied . . 10-7 

Yellow . , . 32-1 
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:20tli February, 
1918. 


:i22nd February, 
1918. 


Tannin EstimaM 
tion by Lead 

Sal — contd. (Pb-) method 

calculated to 
Dry material, 

IV. Sal leaves, young and old — green 
leaves taken from whole shoots 
before frost, from South Kheri 
Division — average sample from 

2 maunds 10 seers ; — 

Tannin absorbed by Chromed 
Hide Powder . . . 8-28 9'60% 

Soluble non-tannins . . 17*26 

Insoluble matter . . . 74*47 


Total . 100*00 


Non-tannin : Tannin=2 : 1. 


Colour analysis calculated to a 
standard of 0*5% Tannin 
Strength : — 

Eed ‘. . 6*5 

Yellow . . [26.0 


V. Sal leaves — ^uppet fine dried leaves on 
shoots, taken after frost ; — average 
sample from 2 maunds 10 seers : — 
Tannin absorbed by Chromed 
Hide Powder ... ^ 7*21 

Soluble non-tannine . • 16*21 

Insolubles , - • * 76*68 

Total * 100-00 

» y 

Non-tannin : Tfmnm~2‘2 : 1. 


7*C6% 


Colour analysis calculated to a 
standard of 0*5% Tannin 
Strength : — 

Red . . 9*26 

Yellow ' . . ,33*33 



116 


Indian Hides, Skins and Leather. 


[Paet hi. 


22nd February, 
1918. 


SOth April, 
1917. 


30tli April, 
1917. 


Tannin Esfcima- 


Sal — contd. 

VI. Sal leaves — ^upper fine green leaves 
from shoots, taken before frost ; — 


average sample of 1 

maund 

38 seers : — 


Tannin absorbed by Chromed 


Hide Powder . 

6-67 

Soluble non-tannins 

16-73 

Insoluble matter . 

77-70 

Total 

100-00 


tion by Lead 
(Pb.) method 
calculated to 
Dry material. 




8-26% 


Nou-tannin : Tanniii==2’4 : 1 


Colour analysis calculated to a 
standard , of 0-5% Tannin 
Strengtli : — 

Red . . 8*3 

YoUow . . 22-0 

Sal Twigs .... 


VII. Sal bark beaten out with, mallets 
(fibrous portion) ; — 


Tannin absorbed by Chromed 
Hide Powder . 

Soluble non-tannins 
Insoluble matter 


3-45 

8-08 

88-47 


TotaIi . 100*00 


Non-tannin : Tannin=2-7 : 1. 


Sal Bark. 

VIII. Small fibres mixed with outer 
crust : — 

Tannin absorbed by Chromed 

Hide Powder . • • 9*12 

Soluble non-tannins . , 7*66 

Insoluble matter . . • 83-22 


Total . 100-00 


Non-tannin : Tannin== i ; i -2, 



Chap. XIV.] 


Chemical Analysis of Indian Tanstuffs. 


iir 


30th April, 
191Y. 


30th April, 
1917. 


18th July, 
1917. 


18th July, 
1917. 


Sal — contd,. 


Sal Bark. 

IX. Dust : — 

Tannin absorbed by Chromed 
Hide Po^Yder • 

Soluble non-tannins 
Insoluble matter 1 


Tannin Estima- 
tion by Lead 
(Pb ) method 
calculated to 
Dry material. 


7*63 

7-72 

84-65 


ToTAii . 100-00 


Non-tannin : Tannin=l : L 


Sal Bark, cut up as done by 

a com 

mercial firm in 1915-16 : — 


Tannin absorbed by Chromed 
Hide Powder . 

9-31 

Soluble non-tannins 

7'47 

Insoluble matter . 

83-22 

Total 

100-00 

Non-tannin : Tannin=l : 1-25, 



XI. Sal powder concentrate from 
Government Tannery, Allahabad : — 


Tannin absorbed by Chromed 
Hide Powder . 

Soluble non-tannins 
Insoluble matter . 


12-33 

8-42 

79 - 2 ^ 


Total . 100-00 


Non-tannin : Tannin=l : 1-6. 


XII, Sal fibre freed from powder, from 
Government Tannery, Allahabad : — 


Tannin absorbed by Chromed 
Hide Powder . 

3-11 

Soluble non-tannins 

4-09 

Insoluble matter . • . 

92-80 

Total 

100-00 
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21st October, 
1917. 


•6tb December, 
1917. 


Sal — con eld. 

XIII. Old Sal bark — ^low grade. Wben 


Tannin Estima- 
tion by Lead 
(Pb,) method 
calculated to 
Dry material. 


tbe powder was separated from the 
fibre, the result was as follows : — 


Powder Fibre 

i 

‘ Concett- separated 


trate.” from dust. 

Tannin absorbed 


by Chromed 

Hide Powder , 

6-86 3-39 

Soluble non-tan- 


nins - , 

7-30 4-47 

Insoluble matter , 

85-84 92-14 

, Total 

100-00 100-00 

Non -tannin : Tannm=l-1 

: 1 and 1-3 : 1. 

Colour analysis 

calculated to a 

standard of 

0-5% Tannin 

Strength : — 

' 

Red 

21-36 27-3 ■ 

YeUow , 

66-82 62-2 

Black , 

1-36 1-27 

Hopea parviflora^ 

Iron Wood — ^from 

D. F. 0., South Mangalore, through 
the Director of Industries, Madras 


(1) (2) 

Young Old 


bark. bark. 

Tannin absorbed 


by Chromed 


Hide Powder . 
Soluble non-tan- 

17-06 21-71 

nins 

4-60 4-69 

Insoluble matter . 

78-34 73-60 

Total 

100-00 100-00 

Non- tannin ; Tannin=l 

. : 3-7 and 1 : 4-6. 

Colour analysis 
^ standard of 

calculated to a 
0-5% Tannin 

Stren^h ; — 

Red . . 

11-5 12-00 

Yellow . 

36-0 40-0 


(1) 1647% 

(2) 23-99% 
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2nd August, 
1917. 


12th October, 
1917. 


14tK March, 
1917. 


Chemical Analysis of Indian Tanstuffs. 
XX.— STEBCULIACE.®. 

Mangroves. 

I. Heritiera fomes. Snndri Bark. 
Sample from Goveriime7it Inspector of 
Hides, Bombay : — 

Tannin absorbed by Chromed 


Hide Powder . . . 7-34 

Soluble non-tannins * • , 4*36 

Insoluble matter • . , 88'30 


Total . 100*00 


Non-tannin : Tannin— 1 : 1*68. 

Colour analysis calculated to a 
Standard of 0-5% Tannin 
Strength : — 

Red ... 24 

Yellow ... 54 

II. Sundii bark from Messrs. Graham & 
- Co., of Calcutta : — 


Tannin absorbed by Chromed 


Hide Powder . 

7*18 

Soluble non-tannins 

4*22 

Insoluble matter . 

88*60 

Total 

100-00 

Non-tannin ; Tannin=l : 1*7. 


Colour analysis calculated 

to a 

standard of 0-5% 
Strength : — 

Tannin_ 

Red ... 25 

Yellow ... 57 


XXVIII.— BUKSERACEiE. 
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Tannin Estima- 
tion by Lead 
(Pb.) method 
calculated to* 
Dry material. 


Salai Bark {Boswellia serrata ) : — 

f 

Tannin absorbed by Chromed 

Hide Powder . . . IS’OO' 

Soluble non-tannins . . 21*94 

Insoluble matter . . . 64*97 


Total . 100-0& 


Non-tannin : Tannin— 1*7 : 1 
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19tli July, 
1917. 


XXXV.— EHAMNACEiE. 

Gothar. 


Tannin Estima- 
"tion by Lead 
(Pb*) method 
calculated to 
Dry matoriaL 


Zizy'pli'us xylojnjms {Goiliai\ Ghent, etc.) 
fruit. 


I. Maihar sample. 

over-ripe, 

taken 

April 1917 


~ 


Plesh. 

Stones. 

Tannin absorbed 
by Chromed 

Hide Powder . 

21-17 

3-90 

Soluble non-tan- 

nins 

25-91 

5-95 

Insoluble matter . 

52-92 

90-15 

Total 

100-00 

100-00 

Non-tannin ;Tannin“l'22 

: 1 and l*o : 1. 



2iid August, II. Green, taken Jvity 1917 (vvitliont 
1917. stones) : — 


Tannin absorbed by Chromed 


Hide Powder . 

• 

lG-63 

Soluble non-tannins 

* 

16-65 

Insoluble matter . 

• 

66-82 

Total 


100-00 


Non-tannin : Tannin= 1:1. 


III. Green, taken September 1917 . . 

Note. — Gothar yields a thick gummy infusion and special methods have to be adopted 
for its extraction and filtration. A few drops of either acid (Hydrochloric) or alkali 
(Caustic soda) render the infusion readily filtrable, but this was not done in the above 
analysis. It may be noted that alkalies darken, whereas acids rather improve the colour 
of the infusion which however, naturally, is of quite a light reddish brown tinge. 


Colour analysis of infusion of Green 
Gothar fruit calculated to 0*6% 
Tannin Strength : — 

Red , ' . . 21-6 

Yellow ♦ , . 30*4 
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15tli January, 
1918. 


‘ 16tli January. 
1918. 




Qliemical Analysis of Indian Tanstujfs. 


Gothar — conUl. 

ft 

IV. Gotliar fruit Avitliout stones — dried 
wliole^ then cruslied and stpnes 
taken out ; — ^Slaihar sample : — 


Tannin Estima- 
tion by Lead 
(Pb.) method 
calculated to 
Dry material. 


Tannin absorbed by Chromed 
Hide Powder . 

Soluble non-tannins 
Insoluble matter . 

Total 


16 - 4:7 

27-67 

66-96 

100*00 


Non-tannin : Tannin=l-7 : 1- 


Colour analysis 
standard of 
Strength ; — 
Red 

Yellow • • 


calculated to a 
O' 5% Tannin 

. 9 

26 


V. Gotliar stones witli some flesh still left 
adhering as when flesh is removed 
in practice ; — Maihar sample : — 

Tannin absorbed by Chromed 

Hide Powder . . . 8-66 

Soluble non-tannins . . 14-67 

Insoluble matter . . . 76*77 


Total . 100*00 


Non-tannin : Tannm=^l-7 : 1. 


Colour analysis 
standard of 
Strength : — 
Red . . 

YoUow 


calculated to a 
0-6% Tannin 


12-5 

29-5 
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2nd February, 
1918. 


25tli January, 
1918. 


Gothab— co72cW. 


VI. Green Gotliar flesh carefully picked 
from October-November fruits : — 
all green flesh ; — . 


Tannin Estima- 
tion by Lead 
(Pb.) method 
oalonlatcd to 
Dry material. 


Tannin absorbed by Chromed 

21-38 

Hide Powder , # 

Soluble non-tannins 

32-28 

Insoluble matter . 

46-34 

TotaIi 

100-00 


Non-tannin ; Tannin=l*6 : 1. 

Colour analysis calculated to a 
standard of 0-5% Tannin 
Strength ; — 

Rod ... 7*6 

Yellow . . . 14-3 

VII. Shelled Gothar from Mr. Sampson 
of Gan jam collected October 
1917 — ^perfect unrotted sample 
of flesh .. . . 

VIII. Green Gothar fruit without stones, 
Maihar sample 


23‘01%. 


34%. 


22-09%. 


Ber. 

Zizyphus numnnilaria. 

I. Leaves — ^Maihar sample : — 

Tannin absorbed by Chromed 
Hide Powder . 

Soluble non-tannins 
Insoluble matter 


9-12 

16-78 

74-10 


Totac . 100-00 ' 

Non-tannin : Tannin=l-8 : !• 


Colour analysis 
standard of 
Strength : — 

Red 

Yellow . 


calculated to a 
0-5% Tannin 


6 

16-6 
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26th February, 
1918. 


24:th January, 
1918. 


Ber — conid. 


II. Twig bark from coppice shoots, 
average of 3 maunds from Jhansi 
Division : — 


Tamiin Eatima- 
tion by Lead^ 
(Pb.) method 
calculated to- 
Dry materiaU 


Tannin absorbed by Chromed 
Hide Powder . • • 11*70 

Soluble non-tannins . . 18*79 

Insoluble matter . . . 69^61 


Total . 100-00 


Non-tannin : Tannin=l*6 : 1* 


Colour analysis calculated to a 
standard of 0-5% Tannin 
Strength : — 

Red . . . 4‘6 

Yellow . . . 9-0 


III, Old Twig bark from ordinary bushes, 
average of 3 maunds 3 seers from 


Jhansi. 


Tannin absorbed by Chromed 
Hide Powder . 

9'8& 

Soluble non-tannins 

12-7S 

Insoluble matter . 

77-3& 

Total . 

lOO-OO 


Non-tannin : Tannin=l-3 ; 1. 


Colour analysis 
standard' of 
Strength : — 

Red 

Yellow 


calculated to a 
^0-5% Tannin 

10-9 

17-2 
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26tli February, 
1918. 


19tb December, 
1917. 


12tb December, 
1917. 


I [Part III. 

XXXVIII.-^ACEDACEyE. Tannin Estima- 

tion by Lead 
(Pb.) method 

Maple. calculated to 

Dry material. 

Acer camjibelJii (Himalayan Maple) ma- 
ture bark from Darjeeling : — 


Tannin absorbed by Chromed 


Hide Powder . 

3-19 

Soluble non-tannins 

6-84 

Insoluble matter . 

89-97 

Totai. . 

100-00 


Non-tannin :Tnnnin=2 : 1. 


XLL— ANACARDIACEyE. 

Kashew Nut. 


Anacardiam occidentcile {Kashew mit tree) 
harh from tlie Director of Industries, 


Madras : — 


Tannin absorbed by Chromed 

.. 

Hide PoAVder . 

9-43 

Soluble non-tannins 

9-40 

Insoluble matter . 

81-17 

Total . 

100-00 

Non-tannin : Tannin=l -. 1. 


Colour analysis calculated 

to a 

standard of 0-o% 
Strength ; — 

Tannin 

Red . . . 30-0 

Yellow . . . 50-6 

Black . . • 2-4 


Ehus. 


Rhus mysorensis hoig hark from Conserva- 

tor of Forests, Southern 
Madras ; — 

Circle, 

Tannin absorbed by Chromed 


Hide Powder * 

18-52 

Soluble non-tannins 

15-44 

Insoluble matter . 

66-04 

Total . 

100-00 


Non-tannin ; Tannin— 1 : 1*2, 
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[Tannin Estima- 
tion by Lead 

Rhus — oon^d. 

calculated to 
Dry material. 

Standard Coloitr analysis calculated 
to 0-5% Tannin Strength : — 

Hed • * • 3 

Yellow . , , 6 


1st March, 

RJms acuminata mature bark 

: — 

1918. 

Tannin absorbed by Chromed 



Hide Powder . 

9-78 


Soluble non-tannins 

7-73 


Insoluble matter , 

82-49 


. Total , 

Non-tanliin ; Tannin— 1 ; 1*3. 

100-00 


Colour analysis calculated to a 
standard of 0-5% Tannin 
Strength : — 

Red . * * 13*3 

Yellow . . • 15'6 


12th February, 
1918. 


Rhus semialaia mature bark : — 

Tannin absorbed by Chromed 

Hide Powder . . . 7-84 

Soluble non-tannins . . 14’76 

Insoluble matter . . . 77’41 


Total . 100-00 


Non-tannin : Tannin=l-9 : 1. 


8-30% 


Colour* analysis 
standard of 
Strength : — 
Red 

Yellow . 


calculated to a 
0-5% Tannin 


11-7 

13-3 
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XLV.— LEGUMINOSiE. 

Babul. 

20th November, Acacia arahica — 

1917 . Pods 


Tannin Estima- 
tion by Lead 
(Pb.) method 
calculated to 
Dry material. 


(1) collected green — seeds largely 

removed before an^ysis — from 

Forest Eanger, Maudha : — 

Tannin absorbed by Chromed 
Hide Powder . . , 16*86 16*99%. 

Soluble non-tannins . . 26*43 

Insoluble matter . . . 56*71 

Total . lOO-OO 


Non-tannin : Tannin=l'6 : 1. 


7th December, 
1917. 


(2) collected dry without seeds — ripe 
husks picked up from beneath the 
trees — from Forest Ranger, 

Maudlia : — 

Tannin absorbed by Chromed 
Hide Powder . . . 19-76 18-63%., 

Soluble non-tannins . . 27-09 

Insoluble matter . . . 63-16 ' 

Total . 100-00 

Non-tannin : Tannin=l-4 : 1. 


Colour analysis calculated to a 
standard of 0-5% Tannin 
Strength : — 

Red . . . 6-9 

Yellow . . . 26-0 


“ Wattle.” 

24th February, Acacia dealbata from D. F. 0., Ootaca- 
1918. mund : — average samples of 1,421 

lbs. : — 

Tannin absorbed by Chromed 

Hide Powder, . . . 11-86 12-00’ 

Soluble non-tannins . . 6-89 (from sepa- 

Insoluble matter . . . 81-26 rate sample) 

Total . 100-00 - 

Non-tannin : Tannin=l : 1-7. 


20tli November, 
. 1917. 


24th. February, 
1918. 


“ Wattle ” — contd. 


Tannin Estima- 
tion by Lead 
(Pb,) method 
calculated to 


Dry material. 

Colour analysis calculated to a- 
standard of 0-5% Tannin 


Strength : — 

■Red . . . 22 

Yellow ... 47 


CUTCH. 

Acacia caieclm : — 

I, Thick liquid cutch from A. H. 
Mirza, Esq., of Ramnagar ; — ^ . 


Figures Calculated 
as obtained, to dry. 


Tannin absorbed 



24-12% 

by Chromed 



(original 

Hide Powder / 

24-82 

62-70 

figure). 

Soluble non-tan- 



The calculation 

nins 

20-28" 

43-06 

to DRY’^ is 

Insolubles . 

2-00 

4-26 

given for com- 

Moisture 

62-90 

0-00 

parison \<^ith 
raw tanstuff B. 

Totai/ 

100-00 

100-00 


Non-tannin : Tannin 

= 1 : 1-2. 




II. Twig bark from coppice shoots— 
average of 3 maunds from 
Jhansi : — 


Tannin absorbed by Chromed 
Hide Powder . 

7-45 

Holuble non-tannins 

24-61 

Insoluble matter . 

67-94 

Total 

100-00 


Non-tannin ; Tannin=3*3 : 1 

Standard colour analysis calculated 
to 0-5% Tannin Strength ; — 

, Red . . . 8*2 

Yellow . . . lO'O 

Black . . 0-7 
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12tli October, 
1917. 


20tb November, 
1917. 


22nd February, 
1917. 


EeuNJA* Tannin Estima- 

tion by Lead 
(Pb.) method 
calculated to 
D 7 'y materiaL 

Acacia leucophlceq galls from Divisional 
Forest Officer, Damoli : — 

Tannin absorbed by Chromed 


Hide Powder * ^ . 

5-91 

Soluble non-tannins 

7-68 

Insoluble matter . 

86-61 

Total 

100-00 . 

Non-tannin : Tannin=l*3 : 1. 

Colour analysis calculated 

to a 

standard of 0-5% 

Tannin 

Strength : — 

Red ... 66 

Yellow - , . * 164 

Black ... 5-6 

Divi Divi. 


Ccesalpinia coriaria — Sample " 

from 

Madras : — 

Tannin absorbed by Cliromcd 

Hide Powder . 

44-62 

Soluble non-tannins . • ^ 

23-67 

Insolubles .... 

31-91 

Total 

100-00 


Non- tannin : Tannin=l : 1*9. 


TUR^V'AD. 

Cassia anricnlata — , 

Average sample of twigs from Dbaravi, 
Bombay : — 

Tannin absorbed by Chromed 


Hide Powder . . . 21 ’10 

Soluble non-tannins . . 9‘91 

Insoluble matter . . . 68'99 


Total , 100-00 


Hon-tannin : Tannin=l: 2-13. 
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7th February, 
1918. 


September, 

1917. 

18th February, 
1917. 


8th March, 
1918. 


Tuewad — contd. 

Turwad bark from Experimental culti- 
vation at Etawah — 1 seers sample : — 

Tannin absorbed by Chromed 
BQde Powder • . . * '19'51 

Soluble non-tannins . . 14-69 

Insoluble matter • . . 65-80 

Total • 100-00 

Non-tannin : Tannm= 1 : 1-3. 


Tannin Estima-' 
tion by Lead 
(Pb.) method 
calculated to 
Dry material. 


20*18%. 


Standard colour analysis calculated 
to 0-5% Tannin Strength : — 

Red ... 4 

Yellow ... 8 


Turwad from Ajmer forwarded by R. G. 
Marriott, Esq. 


“ Spent Turwad ” from Dharavi, 
Bonibaj- : — 

Tannin absorbed b}' Chromed 

Hide Powder . . . 6-98 

Soluble non-tannins . . 3*38 

Insoluble matter . . . 89-64 


Total . 100-00 


17*3%. 


Non-tannin ; Tannin= 1 : 2. 


Turwad from Etawah, exhausted material 
after use in Taimery, Maihar : — 


Tannin absorbed by Chromed 


Hide Powder . 

5-11 

Soluble non-tannins 

2-26 

Insoluble matter 

, _ 92 63 

Total 

100-00 

Non-tannin : Tamiin= 1 

: 2-3. 

Colour of filtered 
Standard : — 

infusion to 

Red 

7-3 

Yellow . 

16-7 
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Tannin Estima- 
tion by Lead 

TurWAD— C 071 CZ(^. (I’b.) method 

calculated to 
Dry material. 


nth March, 

1917. 

/ 

“ Turwad ” sweepings : — 

Tannin absorbed by Chromed 
Hide Powder , 

Soluble non-tannins 

Insoluble matter , 

9-02 

6-43 

84-55 


Total 

100-00 


Non-tannin : Tannin =^1 ; 1-4. 


'22nd February, 
1917. 

Cassia iliora — old green stalks 
Tannin . . • • 

6-02 


Mahurain. 


!20th November, 
1917. 

Bauhinia vahlii : — 

Leaves — Tannin . 

3-3% 


5t]i Marcli, Leaves, average of 1 maund 1 seer, from 
1918. Deputy Conservator of Forests, 


Gorakhpur Division : — 


Tannin absorbed by Chromed 


Hide Powder . 

5-99 

Soluble non-tannins 

16-97 

Insoluble matter • 

77-04 

Total 

^ 100-00 


Non-tannin : Tannin=2’8 : 1. 


Colour analysis calculated to a 
standard of 0-5% Tannin 
strength : — 

Red . . * 5 

Yellow . . , 17-0 

16th June, Mahurain leaves and twigs from 
1917. Gonda : — 


Tannin absorbed by Chromed 
Hide Powder . « . - 7-68 

Soluble non-tannins . . 16-14 

Insoluble matter . . • 76-18 

Total . 100-00 



Non-tannin ; Tannin=2-1 : 1 . 
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20tli March, 
1918. 


17th May, 
1917. 


17th- May, 
1917. • ' 


t. 


Tannin Estima* 
tion by Lead 

Mahubain-cooM. S-ihSd'‘tl „ 

Dry materiaL 

" Maliurain twigs — 1 maund 18 seers 
sample from D. F. 0,, Gorakhpur : — 

Tannin absorbed by Chromed 
Hide Powder . . . 3*81 

Soluble non-tannins . • 10*36 

Insoluble matter . . . 85*83 


Total • 100*00 


Non-tannin : Tannin=2*7 : 1. 


Colour analysis 
standard of 
Strength : — 
Ped • • 

Yellow • 


calculated to a , 
0*5% Tannin 

20 

61 


Inner structure of climber : not fully 
dried before despatch to Maihar by 
Post, and somewhat blackened : — 


Tannin absorbed by Chromed 
Hide Powder . 

0*57 

Soluble non-tannins 

9-50 

Insoluble matter . 

89-93 

Total 

100-00 


Inner structure of small log 

separated 

at Maihar : — 


Tannin absorbed by Chromed 


Hide Powder • 

4-78 

Soluble non-tannins • ' • 

10-49 

Insoluble matter . • 

84-73 

Total 

100-00 


Non-tannin : Tannin=2'2 : 1. / 
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3rd June, 
1917. 


27tli May, 
1917. 


■25111 July, 
1917. 


loth April, 
1917. ■ 


13th December, 
1917. 


Mahurain — con td. 


Tannin Estiraa^ 
tion by Lead 
(Pb.) method 
calculated to 
Dry material. 


Inner structure of much larger log : — 


Tannin absorbed by Chroracd 
Hide Powder ... * 

Soluble non-tannins 

Insoluble matter , 

10-17 

15-80 

74-03 

Total 

10000 

Non- tannin : Tannin— 1*5 : 1. 


Outer bark of log as in the above 


Tannin absorbed by Chromed 

Hide Powder . 

Soluble non-tannins 

Insoluble matter . 

17-25 

19-05 

63-70 

Total 

100-00 


Non-tannin : Tannin— 1-1 ; 1. 
Maliuraiii bark, outer portion only : — 
Tannin absorbed by Chromed 


Hide Powder . 

Soluble non- tannins 

Insoluble matter • 

7-51 

11-32 

81-17 


Total 

100-00 


Non-tannin : Tannin=l'5 : 

1. 


Sample Mahiuain bark from Manikpur 


Tannin absorbed by Chromed 
Hide Powder . 

Soluble non-tannins 

Insoluble matter . 

9-29 

14-55 

7G-16 


Total 

100-00 


Non-tannin : Tannin— 1-57 : 

1. 

- 

Sample Mahurain Inner wood- 
from South Ba,nda division 

-chopped, , 


Tannin absorbed by Chromed 
Hide Powder . 

Soluble non-tannins 

Insoluble matter . . . 

3-14 

7-10 

89-76 , 

3-93% 

Total 

lQO-00 



Non-tannin :Tannin=2‘3 : 1. 
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Tannin Estima- 
tion by Lead 

"MARVEAIN—emcJd. (Ph.) method 

calculated to 
Dry material. 

Colour analysis calculated to a 
standard of 0*5% Tannin 
Strength : — 

Red ' 21-3 

' YeUo-(v . . . 62-6 


Madhaulia. 

Bauhinia racemosa : — 



Tannin • • • . 

2-3% 

[Both Hide Powder and Lead (Pb.) analysis by Mr. S. P. Cbowdry.] 


PyiNGADU. 


'22nd May, 

Xylia. dolahriformis : — 


1917. 

Young barh fcom Burma : — 



Tannin absorbed by Chromed 
Hide Powder . 

14-45 • 


Soluble non-tannins . • 

17-05 


Insoluble matter . 

68-60 


Total 

lOO-Oo 


Non-tannin : Tannin=l-2 : 

1. 

Note. — ^Yields a 
insoluble “ Red^.” 

pinky infusion which filters readily and seems to contain 

14th March, . 

Bark from the Forest Commissions^ 

1918. 

Madras,' at the instance of the Director 


of Industries, Madras : — 



Tannin absorbed by Chromed 
Hide Powder . ' . 

6-82 


Soluble non-taimins 

7-13 

■ 

Insoluble matter ." 

85-93 


Total 

100-00 


2-3% 


Non-tannin : Tannin=T : 1 (approx.). 

•s'. 

Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength — 

Red . , , . 30 ' 

Yellow • • • 47 
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3rd June, 
1917. 


SmSHAM. 


Dalhergia sissoo, Shisham Pods : — 


Tannin EsUnm 
tion by Lead 
(Pb,) method 
calculated to^ 
* Dnj TuatcriaU^ 


Tannin abBorbed by Chromed 

Hide Powder . . . 1-62 

Soluble non-tannins * • 12*31 

Insoluble matter . * . 80*07 


Totai, . 100*00 


XLVIIL—HAMAMELIDACE^.. 

PlRLI. 


1st March, 

Buckhndia popidanea from Darjeeling 

1918. 

Tannin absorbed by Chromed 



Hide Powder . 

10G7 


Soluble non-tannins 

10-03 


Insoluble matter . 

70-30 


Tot At. 

100-00 


11-28% 




Non-tannin: Tannin= I : L 

Standard colour analysis calculated 
to 0-5% Tannin Strengtli : — 

Red . . , C-9 

Yellow . . . 13-8 


XLIX.— EHIZOPHORACE/E. 

Mangroves. 

12tli October, Bruguiera, cargophyll aides bark from 
1917. Killai, South Arcot, Madras : — 

Tannin absorbed by Chromed ' 

Hide Powder , • . ^ 18*41 

Soluble non-tannins . ^ • 10*40 

Insoluble matter . • • 71*10 

TOTAIi . 100*00 


Non-tannin : Tannin=l : 1*70. 
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.23rd August, 
1917. 


7tli October, 
1917. 


Mangroves — contd. 


Colour analysis 
standard of 
Strengtli : — 
Red 

Yellow . 


calculated tb a 
0*5% Tannin 


Ta nnin Estima- 
tion by Lead 
(Pb.) method 
calculated to 
Dry material. 


13*60 

30*21 


Note. — Chlorides (as NaCl)=0*76%. 




Ceriops roxburghiana {Hindi: “ 

Goran ” 

from National Tannery, Calcutta : — 

Tannin absorbed by Chromed 


Hide Powder . 

27*73 

Soluble non-tannins 

8*16 

Insoluble matter . 

64*12 

Total 

100*00 


Non-tannin: Tannin=l : 3*28. 


Note. — Chlorides (as NaCl.)=l*02%. 

c 


Ceriops candolleana {also known in Hindi 
as “ Goran '’) ; — 


Tannin absorbed by Chromed 
Hide Powder . 

Soluble non-tannins 
Insoluble matter . 


22*60 

10*72 

66*68 


Total . 100*00 


Non-tannin : Tannin=l : 2*1. 


Note. — Chlorides (as NaCl.)=l*34%. 


Colour analysis calculated to a stan*- 
dard of 0*5% Tannin Strengtli : — 

Red .... 28 

Yellow . . . . 43 
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12tli October, 
1917. 


Mangroves — conoid. 


Tanniii Estima- 
tion hy Lead 
(Pb.) method, 
calculated to^* 
Dry materiaL. 


- Rliizopliora mucronata bark from Killai, 
South Arcot, Madras : — 


Tannin absorbed by Chromed 
Hide Poivdor , • , 22*17 

Soluble non-tannins . . 16*76 

Insoluble matter . ^ * . 61*07 

Total . 100*00 


Non-tannin ; Tannin=l : 1*3. 

Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 

Red . . . 10-74 

YeUow . . . 26-85' 

Note. — Chlorides (as NaCl.)=l*46%. 


L— COMBEETACEiE. 




Dhawa. 

• 


Anogeissus latifolia : — 



I. 

Dhawa leaves with twigs 

- 



Tannin absorbed by Chromed 
Hide Powder . 

9*7r 



Soluble non-tannins • • 

10-06- 



Insoluble matter . 

80-17 



Total 

100-00 



Non- tannin : Tannin= approx. 

, 1 : 1. 

27th March, 

II. 

Dhawa mature leaves 

without 

1917. 


twigs : — 

Tannin absorbed by Chromed 
Hide Powder 

14-35- 



Soluble non-tannins • « 

' 17-40- 



Insoluble matter . 

68-26 

- 

• 

Total 

100-00- 


Non-tannin : Tannin=l*2 : 1. 



Chap. XIV.] Chemical Analysis of Indian Tansiuffs. 


137 


Tannin Estima- 
tion by Lead 

DhAWA — contd. method 

calculated to 
Dry material. 


23fd August, 
1917. 

III. Dbawa leaves fi’oin D. F. 0-, Bala- • ' 
gbat 


Tannin absorbed by Chromed 

Hide Powder . . . 16*03 

Soluble non-tannins . . 17*96 

Insoluble matter . . . 66*01 


TotaEi . 100-00 


Non-tannin : Tannin— 1*1 : 1. 

24:tli January, 
1918. 

’ IV. Dbawa leaves, finer portion pro- 
perl)’' collected, all green autumn 
leaves, no sticks, milled once 
and sieved ; — 

' 

Tannin absorbed by Chromed 

Hide Powder . . . ^ 15*90 

Soluble non-tannins , • 13*16 

Insoluble matter • . . 70*94 


Total . 100-00 


Non-tannin ; Tannin— 1 : L2. 


Colour analysis calculated to a stan* 
dard of 0-5% Tannin Strengtli : — 
Red . . 5 

Yellow . . . 18-5 

15tli February, V. Dbawa leaves, average of 1 bag 
1918. submitted to David Sassoon & 

Co., from Sleemanabad : — 

Tannin absorbed by Cbromed 
Hide Powder . . . ' 16’21 

Soluble non-tannins . . 14-66 

Insoluble matter , . . 69-13 

TotaIi . 100-09 


Non-tannin ; Tannin=l ; 1-2. 
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8tb March, 
1917. 


8th March, 
1917. ' 


Indian Hides, Shins and Leather. 


Dhawa — contd. 

Colour analysis calculated to a Stan- 
dard of 0-5% Tannin Strength ; — 

Red • . • 5*3 

Yellow . . • 25‘3 


Tannin Estima- 
tion by Lead 
(Pb.) method 
calculated to 
Dry materiaL 


VI. Dhawa leaves from Ganeshgunj, 
also submitted to David Sassoon 
& Co. : — 


Tannin absorbed by Chromed ' 
Hide Powder • 

Soluble non-tannins I 
Insoluble matter • 


13-35 

lo-47 

71-18 


Total . 100-00 


Non-tannin; Tannin— 1-16 : 1. 


Dhawa Sumac : — ^ 

‘T. Dhawa Sumac, sample from browsed 
coppice stools, Sharda Devi hill, 
Maihar : — 

Tannin absorbed by Chromed 
Hide Powder . . . 25-23 

Soluble non-tannins • • 17-47 

Insoluble matter . . . 57-30 


Total • 100-00 


Non- tannin : Tannin— Approx. 1:1-4. 
Note. — Infusion greenish brown. 


II. Dhawa Sumac, sample-ffom pruned 
branches of trees (red leaves) from 
Sharda Devi, Maihar : — 

Tannin absorbed by Chromed 
Hide Powder . . . 48-41 

Soluble non-tannins * . 14-65 

Insoluble matter . . • 36-94 

100-00 


Total 

Nomtannin : Tannin=l : 3-3* 
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Tannin Estima- 
- - tion by Lead 

Dhawa — C07ltd. ' ' method 

^ calculated to 

^ Dry material. 

''2nd May, III, Dhawa Sumac from 1916 coppice,^ 

1917. trimmed free from old leaves and 

ends, by Mr. W. A. Fraymoutb, 

Mafdh. 1917 

Tannin absorbed by Chromed 
Hide Powder . . . 33*10 ~ 

Soluble non-tannihs . • 17*48 

Insoluble matter . . "* • 49*42 

Total . 100*00 

Non-tannin : Tannin=l : 1*9. 

:20tb April, IV. Dbawa Sumac, Majhgawan sample, 

1917. from normal sized leaves : — 

Tannin absorbed by Chromed 

" Hide Powder . . 25*06 

Soluble non-tannins . . 16*68 

Insoluble matter . . • 58*26 

Total . 100*00 

\ 

Non-tannin : Tannin=l : 1*5. 

20tb April, V. Dhawa Sumac, Majhgawan sample, 

1917. ^from larger leaves : — 

Tannin absorbed by Chromed 

. Hide Powder . . . 12*84 

Soluble non-tannins . . 12*06 

Insoluble matter . . . 75*11 

Total . 100*00 

Non-tannin :Tannin=:l : 1. 

, VI. Sumac from Conservator of Forests, 

Southern Cfrcie, Madras, large and 
small leaves together : — 

'7th October, (1) large proportion of red 

1917. leaves : — 

Tannin absorbed by Chromed 
Hide Powder . . . 33*14 

Soluble non-tannins . . 16*11 

Insoluble matter . . ^ 50*75 

Total . 100*00 


Non-tannin :Tannin=l :2. 
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31st October, 
1917. 
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Diiawa — contd. 


Tannin Estima- 
tion by Lead 
(Pb.) method 

(2) green leaves : — 

Tannin absorbed by Chromed 
Hide Powder • • 


calculated to 
Dry^material, 

Soluble non-tannina . , 

1«1-D8 


Insoluble mat tor . 

CO-03 


Totax. 

100-00 



Non-tanniu : Tnnniu^l : 1*7. 

IfoTK, — ^Both the above are Koclaikannl Ghat samples. 

Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 



Largo 

propor- 

Green 


tion of 
Red 
Leaves. 

Leaves. 

Red 

1-G2 

3-18 

Yellow 

. . 0-83 

1307 

Black 

0-12 

0-11 


Posy ‘ Sumac ’ — Anogeissus lati- 
folia product prepared entirely 
from various sizes of red leaves in 
Madras, b)' P. M. Liisliington, 
Esq., I.E.S., Conservator; of 
Forests, Southern Circle, Mad- 
ras : — 


Tannin absorbed by Chromed 


Hide Powder . 

• 

49-21 

Soluble non-tannins 

• 

14-02 

Insoluble matter . 

• 

36-77 

Total 


100-00 


Non-tannin: Tannin=l :3*5, 

Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 

Red . . . 1-75 

Yellow . . S*8 
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1918. 


Dhawa — contd. 

IX. Dhawa ‘ Sumac rTiunevelly sample 
No. 1, leaves dried and sieved, 
large percentage of red leaf : — 

Tannin absorbed by Chromed 
Hide Powder . . . 54-59 

Soluble non-tannins , . 14*46 

Insoluble matter . , • 30*95 


Tannin Estima- 
tion by Lead 
(Pb.) method 
calculated to 
Dry material* 


Total 


100*00 


54*66% 


^(y 


hTon-tannin : Tannin= 1 : 3*8. 

Colour analysis calculated to a stan- 
dard of 0*5% Tannin Strength : — 

Bed . . . 14 

Yellow . . • 4*6 


5th February, X. Sample No. 2, residue after sieving 
1918. No. 1 put through a mill and 

reduced to fine powder ; — 

Tannin absorbed by Chromed 
Hide Powder , . . 49*98 

Soluble non-tannins . . 14*27 

Insoluble matter . . . 35*75 

Total . 100*00 


Non- tannin ;^Tannin=l : 3*5* 

Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 

Bed . . . 1-9 

Yellow ... 5’0 ' 


15th February, 
1918. 


XI. Dhaw’a ' Sumac ’ average of large 
bulk — dirty from Majhgawan : — 

Tannin absorbed by Chromed 
-Hide Powder . . * 19*75 

Soluble non-tannins • . 15*29 

Insoluble matter . . * 64*96 


Total , 100*00 


52*87% 


Non-tannin : Tannin=l : 1*3. 
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Dhawa — contd. 

Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 

Red • . . 3*7 

YeUow . . . 14-8 


Tannin Estima- 
tion by Lead 
(Pb.) method 
calculated to 
Dry material. 


12tli March, XII. Dhawa ‘ Sumac,’ average sample 
1918. from 20 bags cleaned at Maihar 

(“ sooped ”) : — 


Tannin absorbed by Chromed 


Hide Powder . 

20-01 

Soluble non- tannins 

15-14 

Insoluble matter • 

64-85 

Total 

100-00 


Non-tannin : Tannin= 1 : 1*3. 


Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 

Red ... 2-7 

Yellow . . ' 14-3 


:24th April, XIIl. Dhawa petioles : — 

1918. Tannin absorbed by Chromed 

Hide Powder . . 16’73 

Soluble non-tannins . . 16’09 

Insoluble matter . . . 68' 18 

Total . lOO-OO 

' Non-tannin : Tannin= practically 1 ; 1. 


15th February, XIY. Dhawa Twig bark : — 

1917. Tannin absorbed by’ Chromed 

Hide Powder . . * . 13*48 

Soluble non-tannins . . . 17*17 

Insoluble matter . . . 69*35 


Total • 100*00 


Non-tannin : T^^nnin=l*27 : 1. 
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Tannin Esfcima- 
tion by Lead 

Dhawa— cowcZt?. 

IStli February, XY. Dbawa mature bark : — 

1917 • Tannin absorbed by Chromed 

Hide Powder . 

Soluble non-tannins . « 

Insoluble matter . 

- Total 


Non-tannin : Tannin=:l : 1'75. 


15tb March, 

XVI. Dhawa bark from girdled trees in 

1917. 

United Provinces : — 



Tannin absorbed by Chromed ' 



Hide Powder . 

11-73 


Soluble non-tannins 

5-85 


Insoluble matter . 

82-42 


Total 

100-00 


15-50 
8 - 83 _ 
75-67 ^ 

100-00 


(Pb.) method, 
calculated to 
Dry material- 


Non-tannin ; Tannin= 1 : 2, 


Yon. 


Anogeissus acuminata — Burma sam'ples 


5th February, 

I. Leaves — sample over a year old : — 

1918. 

Tannin absorbed by Cliromed 
Hide Powder . 

9-37 


Soluble non-tannins 

9-63 


Insoluble matter . . . ^ 

81-00 


Total • 

100-00 


Non-tannin :Tannin=l : 1. 


Colour anatysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 
Eed . . 13 

yelloTT . . 66 
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•29fcli March, 
1918. 


Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 

Red . . 2-9 12-8 

Yellow . . 11-5 64-0 

III. Yon, hark 

Tannin absorbed by Chromed 

Hide Powder * . . 10*0G 

Soluble non-tannins • . 8*74 

Insoluble matter . . . 81-20 

Total • 100-00 

Non-tannin ; Tannin=l : 1-16. 

Note. — K chestnut coloured liquor, rather gummy. 


.Sth March, 

IV. Yon, Mature bark : — 


1917. 

Tannin absorbed by Chromed 
^ Hide Powder . 

14-36 


Soluble non-tannins . 

6-79 


Insoluble matter . . • 

79-86 


Total 

100-00 


Non-tannin :Tannin=l :2-14. 



NoTE.T-^olour considerably darker than with the young bark. 


-hth March, 
1918. 


Yon — corild. 

II. Anogeissus acuminata (Yon) leaves 
from A. Rodger, Esq., Forest 
Research Officer, Biirma : — 


Tannin Estimo- 
tion by Lead 
(Pb.) method 
calculated to 
Dry material. 


Young 

leaves. 


Tannin absorbed 
by Chromed 
Hide Powder . 
Soluble non-tan- 
nins 

Insoluble matter . 


16-22 

51-46 


Rather 

older 

leaves. 


22-51 

67-54 


Total 


100-00 


100-00 
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15tli Maxell, 
1917. 


15tli Maxell^ 
1917. 


"Stli Febxuaxy, 
1918. 


Tannin Estima- 
tion by Lead 

J)^0. method 

calculated to 
Dry material. 

Anogeisstis fendula : — 


I. Leaves : — 

(1) SmaU. 

Tannin absorbed . 
by Chromed 
Hide Powder . 23-19 

Soluble non-tan- 
nins . . 18‘09 

Insoluble matter . 58'72 


(2) Laige. , 

6-71 

15-26 

78-03 


Total . 100-00 100-00 


Non-tannin : Tannin=l : 1-28 and 2-27 : 1. 


Anogeissus pendula : — 

II. Baxk jBj Lead (Pb.) metbodj 


Tannin 

• 

12-09 

Soluble non-tannins 

• 

15-20 

Insoluble matter . 

• 

72-71 

Total 

. . 

100-00 


Non-tannin: Tannin=l-25 : 1. 


III. Anogeissus 'pendula baxk, avexage 
of 7 maunds 39 seexs fxoixi 
Jbansi : — 

6 

Tannin absorbed by Chromed 
Hide Powder . . • 9*09 

Soluble non-tannins • . 6*60 

Insoluble matter . • . 84-31 


Total . 100-00 


Non-tannin : Tannin— 1 4 : 1. 


7-74 


Colour analysis calculated to a stan- 
daxd of 0-5% Tannin Stiengtb 

Eed ... 15 

Yellow ... 50 
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' 26tli July, 
1917, • 


Kahua. 

Terminalia arjuna : — 

I. Kahua fruit : — 

Tannin absorbed by Cliromod 
Hide Powder • 

Soluble non-tannins . • 

Insoluble matter , 


Tannin Estima- 
tion by Leadi 
(Pb,) method 
calculated tO' 
Dry material* 


20-68 

20-03 

69-39 


Total. . 100-00 


Non-tannin : Tannin —Approx. 1 : 1. 


Note, — ^The infusion is gummy and difficult to filter, but is free from difficulty soluble- 
Reds.’* 


Terminalia Arjuna (“ Raima ”) ; — 

16th March, II. Sample young hark from Khandwah 
1918. sent by Haji Eisa of Bombay : — 


Tannin absorbed bj^ Chromed 
Hide Powder , 

16-82 

Soluble non-tannins 

10-51 

Insoluble matter , 

72-67 

Total 

100-00 


Non-tannin : Tannin=l : 1-6. 


Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 

Red . . . 12-3 

Yellow . . . 21*26 

Black . • . 0-2 


20th March, 
1918. 


Raima : — 


III. Bulk of comparatively young bark 
in stock at Maihar (local collec- 
tion) : — 

Tannin absorbed by Chromed 
Hide Powder . . * 19-61 

Soluble non-tannins • • 12-90 

Insoluble matter • • • 67-49 


Total • 100-00 


21*4 


Non- tannin 4 Tannm=l : 1*6. 
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30tli Marcli, 
1918. 


2iid August, 
1917. 


2nd August, 
1917. 


^ Tamun Estima- 

tion by Lead 

Kahua — contd. 

calculated to 
Dry material 

IV. Kahua bark, regrown bark supplied 
by Maihar Stete Forest Officer : — 

Tannin absorbed by Chromed 


Hide Powder . . . 17’94: 

Soluble non-tannins . • 12'46 

Insoluble matter • . » 69*60 


Total . 100*00 


Non-tannin : Tannin=l : 1*4, 

Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 

Red • , • 6*9 

Yellow • • . 8*8 

A 

Bahera. 

Terminalia hehrica : — 

I. T\sig bark : — 

Tannin absorbed by Chromed 


Hide Powder • . • 10-09 

Soluble non-tannins . * 5-99 

Insoluble matter . . • 83-92 


Total . 100-00 


Non-tannin : Tannin=l ; 1-68. 

Colour analysis calculated to a stan- 
dard of 0*5% Tannin Strengtli : — 

Red . . . 14-76 

Yellow . . . 21-77 

Black . . . 0-70 

Terminalia Belerica : — 

II. Old bark 

Tannin absorbed by Chromed 


Hide Powder • * 6-98 ^ 

Soluble non-tannins , * 12-74 

Insoluble matter . , * 80-28 


Total * 100-00 


Non-tannin :Tannm=l-8 il. 
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'^KRm.kr-contd. 

Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 

Red . « . 18 
Yellow . • . 56 

Note, — Infusion much yellower in appearance than that of the Twig bark. 


T^Jtnnin Estima- 
tion by Lead 
(Pb.) method 
calculated to 
Dry material. 


20th March, III. Terminalia belerica fruit, flesh with- 
1918. 


21st March, 
1918. 


out stones, from Amdara 

: — 

Tannin absorbed by Chromed 
Hide Powder , 

25-48 

Soluble non-tannins 

39-02 

Insoluble matter . 

35-60 

TotaI/ 

100-00 

Non-tannin : Tanmn=l*3 : 1, 


Colour analysis calculated to a stan- 

dard of 0-5% Tannin Strength : — 

Red . . .1*8 

Yellow . • . 6*3 


Crushed stones of fruit :-r- 


Tannin absorbed by Chromed 
Hide Powder . ‘ . 

14-41 

Soluble non-tannins 

. 26-39 

Insoluble matter , 

69-20 

Totae 

100-00 

Non-tannin : Tannin=l*8 : 1. 


Colour analysis calculated to a stan- 


Red 

YelloTT 


2 

7*3 
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* 

Tannin Estima- 



tion by Lead 


Myrabolans. 

(Fb./ method 


Terminalia chehula fruit {the common 
Myrabolans) : — 

calculated to 
Dry material. 

.22nd May, 

(Cruslied sample witlmut stones) : — 


1917. 

Tannin absorbed by Ohiomed 

Hide Powder . . . 49-95 

Soluble non-tannins . . 29-24: 

Insoluble matter . . . 20-81. 

Total . 100-00 

Non-tannin :Tannin=l : 1*7. 

Saj. 

* 



Terminalia tomentosa 


4tb May, 

Twig barif coJieeted at BJeemanabad — 


1917.- 

April 25tli by Mr. W. A. Fray- 



moutb : — 

Tannin absorbed by Chromed 

Hide Powder •• . . 12*30 



^ , Soluble non-tannins • . 16*81 

Insoluble matter . . ♦ 70*89 

Total . 100-00 



Non-tannin : Tannin=l*4 : 1- 



LI.— MYETACB/E. 



Jamon. 



- Eugenea jambolana : — 


* :26th Jltfy, 

I. Sumac — 


1917. 

Tannin absorbed by Chromed 
^ Hide Powder , 

12-80 


Soluble non-tannins 

13-80 


Insoluble matter . . 

73-40 


Total 

100-00 


Non-tannin ; Tannin=l*l : L 

- 
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‘26th July, 
1917. 


18th May, 
1917. 


4th May, 
1917. 


Jamon — contd. 

II. Bark 

Tannin absorbed by Chromed 
Hide Powder . 

Soluble non-tannins 
Insoluble matter * * 

T0TAI4 


Tannin Estima- 
tion by Lead’ 
(Pb.) mothod- 
cnlculatcd to* 
Dry material. - 


8*GG 

8*39 

82-95 


100-00 


Non-tannin : Tannin =1 : !• 


Eugeoniea dalbergioidcs (Sandan) 


7-33%. 


LIII.— LYTHRACE/E. 


Seja. 


Lagerslraimia parviflora : — 


I. Seja twigs from Bellraien, Kheri ; — 


Tannin absorbed b}^ Chromed 
Hide Powder • 

Soluble non-tannins 
Insoluble matter . 


3-52 

11-41 

85-07 


TotAL . 100-00 


Non-tannin ;^Tannm=3-2 : 1. 


II. Seja twig hark, Sleemanahad sample, 
collected 25th April 1917 by Mr'. 
Fraymouth ; — 


Tannin absorbed by Chromed 


ffido Powder . 

8-79 

Soluble non-tannins . . ® 

16-21 

Insoluble matter . . , 

76-00 

Total 

100-00 


Noh-tannin ; Tannln=l-7 ; 1. 
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III. 


Seja 


Sbja — canid. 

twig hark from Bellraien, 


Tannin Estima* 
tion by Lead 
{Pb*) method 
calcdated to 
Dry^material. 


Kheri : — 


Tannin absorbed by Chromed 
Hide Powder . 

Soluble non-tannins 
Insoluble matter . 

•Total 


10-02 

12-38 

77-60 


100-00 


Non-tannin : Tannin=l-23 : 1. 


IV. Seja bark : — 


Tannin absorbed by Chromed 


Hide Powder . 

• 

10-31 

Soluble non-tannins 


13-02 

Insoluble matter . 

• 

76-67 

Total 


100-00 


Non-tannin : Tannin==l-25 : !• 


V. 


Seja bark, — another sample with 
natural black marking : — 

Tannin absorbed by Chromed 
Hide Powder . . , 9-88 

Soluble non-tannins • • 16’10 

Insoluble matter . . . 76-02 


Total 100-00 


Non-tannin : Tannin=l-5: L 


Sonneratia apetala ( — Mangrove : — 


I. Leaves and petioles from Killai^ 
Soutli Arcot, Madras : — 


Tannin absorbed by Chromed 
Hide Powder • 

Soluble non-tannins 
Insoluble matter . 


8-50 

16-14 

75-36 


Total . 100-00 


Non-tannin :Tannin=l-9 : 1. 
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18tli October, 
1917. 


22nd May, 
1917. 


Seja — conoid. 


Tannin Estima- 
tion by Lead.. 
(Pb.) method, 
calculated to- 
Bry material.. 


. II. Sonneratia apetala bark from Killai, ' 
South Arcot, Madras : — 


Tannin absorbed by Chromed 
Hide Powder . 

Soluble non-tannins 
Insoluble matter . 


8-04 

10-14 

81-82 


8-52%.. 


Total . 100-00 


Non-tannin : Tannin= l-3 : 1. 


Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 


Red 

Yellow . 

Black . . 

Thawai. 

Woodfordia floribimda : — 

Mature leaf 
Green leaf . 

Bark . . . • 


LXI.— EUBIACEAi:. 


Adina cordifoUa : — 

Young bark 
Old bark . 


25 

62-5 

2 


20 - 2 %. 

12-4%, 

22-7%. 


7-27%. 

9-70%. 


LXXIII.— APOCYNACE^. 

Karunda. 

Carissa spinarmn (Karunda ) : — 

I. Leaves, Markundi sample collected 
on 15th May 1917': — 

Tannin absorbed by Chromed 
Hide Powder . . . 12-34 

Soluble non-tannins . . 25-28 

Insoluble matter . , . 62-38 

Total . 100-00- 


Non-tannin :Tannin=2 : 1. 
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22nd Maj’", 
1917. 


3rd June, 
1917. 


3rd June, 
1917. 


18tli October, 
1917. 


Tannin Estima- 
tion by Lead 

KaRUNDA — contd. method 

calculated to 
Dry material. 

II. Leaves, Mailiar sample : — - 


Tannin absorbed by Chromed 


Hide Powder . 


10-95 

Soluble non- tannins 

♦ • 

25-55 

Insoluble matter . 

• 

C3-50 

Totau 

. 

100-00 


Non-tannin : Tannm=2'3 : 1. 

III. Young green leaves from Sharda 

Devi Hills ii'307o 

IV. Larger mature leaves 14-90% 


/ 

V. Comparison of Carissa sjjinarwn 
leaves and Carissa carandas 
leaves ; both samples from the 


District Forest 
Vellore, Madras 

Of&cer, 

South 



(1) 

(2) 


Carissa 

^ Carissa 


sj inara'in^ 

Tannin absorbed 
by Chromed 

carandas. 


Hide Powder . 

Soluble non-tan- 

9-36 

6-52 

(1) 8-65% 

nins 

15-84 

16-17 

(2) 6-65% 

Insoluble matter . 

74-80 

77-31 


Totai# 

100-00 

100-00 



Non-tannin : Tanmn=l'7 : 1 and 2-5 : 1. 


Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 

Red * . 6 20 ' 

Yellow • • 21 63 


I 
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30tli November, 
1917. 


15tb January, 
1918. 


15tb January, 
1918. 


Tannin Estima- 
tion by Lead 

KaRUNDA — conid: method 

calculated to 
Dry material. 

VI. Carissa spinaruni leaves, average 
Maibar sarnple from large bulk : — 


Tannin absorbed by Chromed 
.Hide Powder . 

Soluble non-tannins . . 

Insoluble . . . . 


9-24 

24-76 

86-01 


Total . 100-00 


Non-tannin : Tannin=2-7 ; 1. 


Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 

Red . . -. 4-17 

Yellow . . . 11-67 


"^ni. Carissa spinarum red leaves from 


Nagod plateau : — 


Tannin absorbed by Chromed 
Hide Powder * . 

8-08 

Soluble non-tannins • • 

26-87 

Insoluble matter . 

66-05 

Total • 

100-00 


Non-tannin : Tannin=3-2 ; 1. 

Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 
Red . 7-5 

Yellow ... 23 

VEII. Carissa sptwarwm green leaves from 
Damoh ; — 


Tannin absorbed by Chromed 


Hide Powder , 

9-39 

Soluble non-tannins • « 

26-63 

Insoluble matter ♦ 

63-98 

Total . 

100-00 


Non-tannin,: Tannin= 2-8 : 1. 
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Kardnda — contd. 


Tannin Estima- 
tion by Lead 
(Pb.) method 
calculated to 
Dry material. 


Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 


^ Red . . . 3-67 

Yellow . . . 10-00 


IX. Four bags of doubtful withered 
leaves delivered at Government 
Tannery, Allahabad, from Gonda ; 
average of bulk 38 seers obtained 
after cleaning : — 


Tannin'absorbed by Chromed 
Hide Powder . 

Soluble non-tannins . 
Insoluble matter . 


6-89 

16-67 

77-44 


Totaii . 100-00 


Non-tannin : Tannin=2-8 : 1. 


6-52% 


Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 

Red . -. . 16-4 

Yellow ... 40 


X. Green Karunda leaves, Maihar 
sample — ^taken end of January 
1918 

Tannin absorbed by Chromed 
Hide Powder . . . 9-86 

Soluble non-tannins .- . 25-65 

Insoluble matter . . . 64-49 

Total . 100-00 


Non-tannin :Tannin=2-6 ; 1. 
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30tli March, 
1918. 


22nd May, 
1917. 


3rd June, 
1917. 


Tannin Estima- 


Karttnda — conoid. 


XI. Karunda leaves — mid-March collec- 


tion by Lead- 
(Pb.) method 
calculated tO' 
Dry material. 


tion, fairly young leaves : — 


Tannin absorbed by Chromed 
Hide Powder . 

Soluble non-tannins 
Insoluble matter . 


8-47 

23-37 

C8-16 


8-59%. 


Total . 100-00 ‘ 

' Non-tannin :Tannin=2-8 : 1. 


XII. Young green Karunda leaves from 

Messrs. Graham & Co., Calcutta. 8*27e. 


Maihar sample of Karunda leaves and 
twigs (mainly twigs) : — 

Tannin absorbed by Cbromed 
Hide Powder . , . 4*89 

Soluble non-tannins . • 17-29 

* Insoluble matter . . . 77-82 


Total . 100-00 


Non-tannin :Tannin=3-5 : 1. 


Karunda leaves and twigs 
from Mr. Samson 
Karunda twig bark from 
Messrs. Graham & Co., 
Calcutta 


8-05%> 


8-30%, 


Karunda bark, Maihar sample : — 

Tannin absorbed by Chromed 


Hide Powder . 

• 

5-05 

Soluble non-tannins . 

j « 

20-26 

Insoluble matter . . 


'74:-Q9 

\ 

Total 

• 

100-00 
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Tannin’: Estima- 
tion by Lead 

Black Mangrove. (^.^0 method 

calculated to- 
Drj/ material. 

Avicennia {Tamils Kari ( — Black) Kan- 
dan ”) ( — a “ Mangrove ”) — 

All " Aviceniiia ” as aflfirmed by the 
District Forest OfB.cer, South Arcot. 

It has similar fruit to Avicennia 
ojicinalis, but the outside of the 
bark has a blackish look. Inside, 
the bark is white and very similar 
to Avicennia Officinalis ; it however 
gives a black decoction now although 
it did not when collected — 13th 
September 1917 ; — 

Tannin absorbed by Chromed 
Hide Powder . . • 3*80 5‘04% 

Soluble non-tannins . . 11-62 

Insoluble matter . . . 84-58 

Total . 100-00 

Note. — Analysis by Lead method which should precipitate Gallic acid as well as 
tannins comes to 6-04% which agrees with the fact that this Aticennia gives a far better 
indication with Iron-alum test than with Gelatine Salt solution (mere faint milkiness).. 
The former reagent indicates both Galic and Tannin acids ; the latter only true tannin, 
acids. 

V 

* *r 

LXXXII.— VERBENACEiE. 

% 

, Teak. 

4;th April, Teah harlc from Conservator of Forests, 

1917. Fegu- Circle, Burma : — 

Tannin absorbed by Chromed 
.Hide Powder . . . 0*42 

^ Soluble non-tannins . • 19-38 

Insoluble matter . . . 80-20 


7th October, 
1917. 


Total 


100-00 
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Tannin Estima- 
tion by Lead 
(Pb.) method 
calculated to 
Dry material. 


Lorantlius longifloras leaves — ^the young 
pink skoots from Gorakhpur ; — 


Tannin- on jDry . . « 10-5° 10'2% 

Soluble non-tannins . . 20-4° /o 


Note. — Analysis, both by Hide Powder and Lead, by Mr. Chowdry. 


XCYIII.— EUPHORBIAOEiE. 


31st May, 
1917. 


Bridelia retusa (Khaja) hark from Gonda 
Division, United Provinces : — 

Tannin absorbed by Chromed 
Hide Po-wder . . . 9*72 

Soluble non-tannins . . 17’09 

Insoluble matter . . . 73*19 

Totai. . 100*00 

Non-tannin *. Tannin=l*76 : 1. 


15th February, 
1918. 


Cliestanthus collinus — sample* from Mr. 
Samson : — - 

Sifted powder from leaves 

Residue after sifting 

Twig bark . . . . ... 

Dried green fruit . . • 

Aonla. 

Phyllanthus eniblica : — 

Leaves from R. G. Marriott, Esq., 
sample collected June 1917, and 
turned to faint grey green in 
colour : — 

Tannin absorbed by Chromed ’ 

Hide Powder . . . 23*70 

Soluble non-tannins . . 14*38 

Insoluble matter . . . 61*92 

Total , 100*00 


18*9% 
13*36% 
20*6 % 
14*4 % 


Non-tannin :Tannin=l ;1*6, 
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Aonla — contd. - 


Tannin Estima- 
tion by Lead 
(Pb.) method 
calculated tc 
Dry material. 


Colour analysis calculated to a stan- 
dard of 0*5% Tannin Strength : — 
Red ... 1*5 ■ 

YeUmv ... 6-6 


28th April, ' (Aonla) “ Sumac — 


1917. 

Tannin absorbed by Chromed 



. Hide Powder . 

27-85 


S oluble non-tannitis • 

19-12 


Insoluble matter • 

53-03 


TotaIi 

100-00 


Nomtannin : Tannin— 1 : 1-464 


28th April, 

PJiyllantJius emblica petioles : — 


1917. 

Tannin absorbed by Chromed 



Hide Powder . 

10-53 


Soluble non-tannins 

11-87 


Insoluble matter . • • 

77-60 

> 

Total 

100-00 


Non- tannin : Tannin— 1-13 : 1. 


28th February, 

PliyllantJiiis emhlica twig bark : — 


1917. 

Tannin absorbed by Chr^ed 



Hide Powder . 

19-01 


Soluble non-tannins 

10-09 


Insoluble matter 

70-90 


Total 

100-00 


Non-tannin : Tannin=l ; 1-88. 


24th May, 

PhylluntJius emhlica twig bark — 

■sample 

1917. ‘ 

from S. Bliargavaj Esq!^ : — 



Tannin absorbed by Chromed 

- 


Hide Powder . 

21-60 


Soluble non-tannins • , 

17-18 


Insoluble matter . 

61-22 


. . ' Total 

100-00 


Non-tannin : Tannin= 1 ; 1-26. 
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■.24tli May, 
1917. 


:2iid February, 
1918. 


4tb April, 
1917. 


Tannin Estima- 
tion by Lead 

Aonla — contd. 

calculated to 
Dry material. 


Phyllanthus emblica twig 
Sleemanabad : — 

bark 

from 

Tannin absorbed by Chromed 
Hide Powder . 

19-88 

Soluble non-tannins 


10-21 

Insoluble matter . 

• 

69-91 

Total 

• 

100-00 


Non-tannin : Tannin=l : 1*94. 


Phyllanthus emblica twig bark properly 
collected and taken by Mr. Fraymoutb, 
from Maibar stock yard : — 

Tannin absorbed by Chromed 
Hide Powder . . . 23'91 

Soluble non-tannins . • 13*14 

Insoluble matter . , 62*95 


TotaIi . 100*00 


Non-tannin :Tannin==l : 1-8. 


26*23% 


Colour 'analysis calculated to a stan- 
dard of 0-5% Tannin strengtli : — 

Red . . . ‘ 6*8 

Yellow . • 9*1 


Phyllanthus emblica fruit (Emblic myra- 
bolans) : — 

Tannin absorbed by Chromed 
Hide Powder . . . 19*90 

Soluble non-tannins . , 24*30 

Insoluble matter • * , 55*80 

Total . 100*00 


Non-tannin ; Tannin=l*22 : 1. 
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13tli December, 
. 1917. 


' Aonla — contd, 
Phyllanthus emblica fruit 



Crushed 
flesh with- 
out stones. 

(2) 

Crushed 

stones. 

Tannin absorbed 
by Chromed 

Hide Powder . 

30-53 

6-31 

Soluble 

nins 

non-tan- 

• • 

37*16 

12*03 

Insoluble matter . 

32*32 

81*66 

Total 

100-00 

100*00 


Tannin Estima- 
tion by Lead 
(Pb.) method 
calculated to 
Dry material. 


Non-tannin : Tannin=l*2 ; 1 and 1*9 ; 1. 


Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 


Bed 

Yellow 


(1) . (2) 
0-48 1 

2-0 2 


Note. — ^T he pale colour of infusions is excellent, but No. (1) (fruit without stones) 
■■shows a tendency to slight milkinfess on standing. 

The infusion is gummy and not easy to filter through the “ candles." 


15tb January, 
- 1918. 


Fruit flesh of Aonla without stones, 
Maihar sample ; — 

Tannin absorbed by Chromed 
Hide Powder . . . 26*34 

Soluble non-tannins . . » 40*36 

Insoluble matter . . . 33*30 


Total . 100-00 


Non-tannin ;Tannin=l*5 : 1. 


Colour analysis calculated to a stan- 
dard of 0*5% Tannin Strength : — 


Kcd 

m 

« 

0-0 

Yellow • 

* 


M 

Black 

• 


0-22 
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Both November, 
1917. 


Tannin Estima- 
tion by Lead' 

Aonla — conoid. method 

calculated to 
Dry material. 

Phyllanthns folyffiyllus twig bark — sug- 
gested by ]\Ir. P. M. Lusbington as 
likely to prove equally useful in place 
of Phyllanihus eniblica .: — 

Tannin absorbed by Chromed 
Hide Powder . . . 16-61 16-72%. 

Soluble non-tannins .' . 9-60 

Insoluble matter . . / . 73-89 


Total . 100-00 


Non -tannin: Tanhin=l: 1‘7. 

Colour analysis calculated to a stan- 
dard of 0-5% Tannin Strength : — 
Bed ... 8 

YeUow . . 17-75 


evil.— FAGACEA5. ’ 


Oaks. 


Soluble 
Tannin non-tan- 
on Dry. nin on 
Dry. 


' COLOUBAITALYSIS 
InSO- OALCTJLATEn TO A 
lubles STANDAKI) OF 
on Dry. 0-5% Taitkin 
Strength. 


Quercus fachyjphylla. 


O 


15-1-18 

Acoms (crushed 

2-77 

6-14 


valonea). 



17-1-18 

Valonea . • 

16-11 

13-00 

8-3-18 

Leaves . . 

10-03 

9-34 

16-2-18 

Twig bark 

12-75 

12-72 

17-1-18 

Mature bark 

12-24 

10-76 


Quercus Imeata. 



26-2-18 

Leaves . « 

11-06 

12-33 

1-3-18' 

Twig bark • 

10-50 

11-04 

24-1-18 

Mature bark . 

9-69 

11-73 



Eed. 

YeUow. 


92-09 

31-76 

71-5 


70-89 

20-5 

91 


80-63 

6-25 

23-21 

9 

74-53 

10-9 

43-6 

14-43% 

77-01 

11 

40 


76-61 

8 

33 

13-16% 

78-46 

14 

32 

11-85% 

78-58 

11-5 

46-5 
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Quercits lamellosa. 


COLOTJB analysis 
Soluble jj^Q. OALOULATEDTOA 

Tannin non- lubles standaed, oy 
on Dry. tannin on Dry. O-6'’/o Taitnin 
on Dry. Steength. 

Red. Yellow. 


Tannin Estima- 
tion by Xioad 
(Pb.) method 
calculated _ to 
Dry material. 


12-2-18 Leaves . 
6-3-18 Twig bark 
2-2-18 Mature bark 


12-99 

12-60 

17-62 


79-16 

79-64 

72-41 


16-6 60^ 

26 100 

16 [65 i 


Quercus fenestrata. 


8-3-18 Leaves . 
6-3-18 Twig balk 
2-2-18 Mature bark 


7-76 89-43 

7- 48 83-04 

8- 44 76-71 


3-06% 

10-03% 

17-00% 


Chestnuts. 

Gastmwpsis liystrix. 


12-3-18 Leaves . • 11-66 

16-3-18 Twig bark . 11-66 

24-1-18 Mature bark . 13-00 

16-50 

13-82 

11-81 

72-94 

74-62 

76-19 

9 

13 

13-6 

[29-5 

63 

47-6 

Castanopsis trihuloides. 





26-2-18 Leaves . 2-10 

19-2-18 Twig bark . 13-68 

19-2-18 Mature bark . 6-85 

13-18 

11-21 

6-41 

84-72 

76-21 

87-74 

13-3 

17 

40 

53 

Castanopsis indica. 





26-2-18 Leaves . • 10-34 

19-2-18 Mature bark . |ll-82 

11-66 

6-33 

! 78-00 
^81-86 

8-3 

1^11-6 

18-76 

38-6 


1 


M 
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CHAPTER XV. 

Note on the Prospects op Tannin Extract Manupaoture in India, 

BY J. A. Pilgrim. 

The writer was brought out to India primarily for the purpose 
of preparing Solid Tannin Extracts more particularly from -the 
Mangroves of Burma. His diversion to Maihar has, however, 
resulted in his becoming closely acquainted, with a large number of 
Indian tanstufEs, and study of these, undertaken in collaboration 
with Mr. Fraymouth‘ under all sorts of aspects and .conditions, indi- 
cates that there are quite a number of very useful tanstufEs in India 
which would nevertheless be highly unsuitable for extract manu- 
facture. On the other hand there are cases where an Extract might 
profitably be made from a natural material not suitable for a direct 
application to the hide. 

One of the principal reasons for a tanstufi being unsuitable for 
Extract manufacture is that so often, in spite of its greater bulk, 
it pays better and costs less to use it as a raw material. An instance 
of this may be cited though it does not refer to a tanstufi which had 
been grown in India : Messrs. Cooper Allen & Co.,. Ltd., of Cawnpore, 
found that it cost them less per unit of tannin to import Wattle 
bark from South Africa than to purchase Extract made where 
this particular bark was grown. 

It is well-known that in Europe, liquor tanning finds the greatest 
favour : but in India by far the largest number of hides at present 
tanned are converted into leather in direct contact with the-tanstuff, 
and this especially applies to the crust leathers tanned for the British 
War Office, most of which have hitherto been tanned with Cassia 
auriculata, the ‘ Avaram ’ or ‘ Turwad ’ of Madras and Bombay. 
There are not wanting, those who believe that an extract-liquor 
prepared by leaching Turwad and concentrating the liquor with the 
aid of heat and vacuum would not give anything Idee as good a result 
as yielded by the twig bark itself ; and this opinion might ^extend to 
many other Indian tanstufEs. India is blessed with an abundance 
of them of almost every type, and most districts of India have their 
local tanstufEs available, capable of yielding good results. It would 
be premature, however, to guarantee the results of these tanstufEs. 
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df employed iu tlie form of a solidified extract. By tids I do not 
wisli, witliout proof, to assert definitely that* sncli an Extract would 
not be useful. Sucb work is about to be tried iu conjunction with 
Mr. Eraymoutb’s new Agitator Extraction Plant, connected to the 
Government Tannin Solidification Plant, and must greatly em-icb 
•our knowledge as^to tlie suitability or otherwise of various extracts. 
Our plan mW be to work tbrougb a list of the most promising tanstufis 
■on as nearly as possible a commercial scale so as to obtain the most 
valuable data possible. 

' In the nieantime, I can only lay down the following general 
principles : — 

(1) if a raw taiming material is very rich in tannin, say, 50 per 
• cent, or thereabouts, it will probably not pay to convert it 

into Solid Extract. 

(2) The leaching and concentration of liquors almost invariably 

results in a certain amount of oxidation of the. tanstuff 
in spite of the use of vacuum in concentrating. 

Thus a 50 per cent, tanstufi containing 25 per cent, non- 
tannins,' should, when concentrated down to a solid 
extract containing 19 per cent, of moisture, analyse at 
54 per cent, of tannin, and 27 per cent, soluble non- 
tannins. But it is quite possible that the extra 4 per cent, 
tannin gained in the extraction would be lost owing to 
oxidation into “ Insolubles ” and other causes. The prin- 
cipal gain would be that instead of having a large propor- 
tion of vegetable matter as insolubles, the third consti- 
tuent could only be water — vdth perhaps a small quantity 
of suspended msolubles in the cold solution. 'But the in- 
creased concentration would be such as to afiect Railway 
or Steamer freight very little. Some 50 per cent, tanstufis 
such as Myrabolans or DiviDivi , — both of them crushed 
without seeds, — mil pack very closely, into small com- 
' pass and I could _ not recommend the manufacture of 
Extracts in such cases, except when ' the presence of 
insoluble particles was' objectionable as, e.g., in the 
application "of the tannins to textile fibres. 

{B) On the other hand, presuming a tanstufi to contain say, — 
20 per cent, tannin to 4 per cent, non-tannins, such an 
Extract should theoretically yield tannin 66-7 per cent, 
and non-tannins 13-3 per cent., with 20 per cent, mois- 

M 2 
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tuie ; or 70-8 per cent, tannin and 14'2 per cent, non- 
tannins witK 15 per cent, moisture. The probability 
is that the actual percentage of tannin in the solid 
extract would be between 60 and 65 per cent, and this 
amount from a 20 per cent, tanstuff would indicate 
that the manufacture of extract from»i the raw material 
should be very seriously considered, and studied with a 
view to ascertaining the sort of leather yielded both by 
the raw material and Extract respectively'. Generalising 
from the above, (an analysis ' of Ilopea ‘parvvflora bark 
actually had such figures of analysis, and yielded a solid 
extract with 60-5 per cent, tannin in a small preliminary 
solidification test conducted sometimes ago without the 
advantages of the new Plant), I would say that only 
when the ratio, is less than unity (1), the 

question of the possibility of extract manufacture begins 
to come into contemplation, and the higher the proportion 
of tannin, the more is this the case, — which brings me to 
my fourth principle. ’ . 

(4) There are certain tanstuffs, — woods, etc., — containing a very 
small proportion of tannin and a still smaller proportion of 
non-tannin, e.g., Oak wood, the wood of Xylia dola~ 
hriformis, etc. With a content of about 6 per cent, 
tannin this , latter material could not be regarded as 
a direct tanstufi, but given adequate leaching facilities, 
there is no reason why, it, • with a low percentage 
of non-tannin, should not come in, from an extract 
point of view. On the other hand, there are tanstiifi's 
such as Earunda leaves witly say, 10 to 12 per cent, 
tannin, and 23 to 25 per cent, soluble non-tannins. 
A 10 per cent, tanstufi' having a peculiarly valuable 
action on leather owing to its non-tannins could come / 
into consideration for direct application in the tannery/ 
But the theoretical strength of an extract made fi'om 
this, concentrated to 20 per cent: moisture, would only 
be approximately 23 per cent, tannin, and 57 per cent, 
soluble non-tannins ; and in my experience no commercial 
firm cares to look at a solid extract with less than 50|per 
cent, tannin, — ^unless in quite exceptional cases. 
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(C) Such au exceptional case where an extract with less than 
50 per cent, tannin might find favour, is where this is 
manufactured from cheap low-grade material at a mini- 
mum cost, the manufacture resulting in the leaving behind 
of objectionable characteristics of this cheap raw material. 
An instance of this sort has been the successful manu- 
factime here, on an experimental scale of a good-coloured 
solid Myrabolan Extract containing upwards of 38 per 
cent, tannin from a practically valueless refuse of Myra- 
bolan ‘ kernals,’ dust obtained in crushing, and spoiled 
" . ‘ nuts,’ — one-third of each. 

A^Tannin Extract low in tannins might also come into demand, 
•on account of valuable properties as regards the action of its non- 
tannins on the' pelt.' Then there is the case of the various Oak 
■extracts on the market, which, though not particularly high in 
tannin, have nevertheless a very special weight giving property : 
probably due in part to the non-tannins, though the main factor here 
would appear to be the power of the tannins to deposit bloom within 
the pelt. In several of the Himalayan Oaks, the tannin is bnt little 
in exe.ess of the non-tannins, but the well-knnwn properties of 
Euro])ean Oak bark, — on the average much less rich in tannin than 
the Indian barlcs I have tested, — would fully justify experiments 
in extraction of these barks. The same applies in even a greater 
•degree to the various Oak woods, extracts of which are' so largely 
used in Europe at the present time. 

Speaking quite generally, extracts are costly to manufacture 
and do not give as good a colom' as raw taustufis, hot leaching, 
as a rule, giving worse colour than cold. I expect that our experi- 
ments -will show us that such colours as are developed during concen- 
tration may be modified by the judicious admixture of other materials 
in the leach, — a course to be greatly preferred to chemical treatment. 
But where long distance carriage is involved and the extract re- 
presents a proportionately great concentration of tamiin as compared 
.^■with that in the raw material, my present opinion is that there, — 
and perhaps there alone, — ^natural extracts ■will hold their O'wn in the 
generality of Indian tanneries, though there may, of course, be 
special cases, as, e.g., in the rapid drumming (loading) of hides where 
the Extracts may be turned to good account in a tannery otherwise 
depending on raw tanstufis. 
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From purely theoretical deductions based on the analysis figures 
quoted below, the following tanstulfs would seem to recommend 
themselves for experiment in extract manufacture : — 


Tanstufis. 

i 

i 

1 

Tannin. | 

t 

! 

Non- 
tannin. ' 

Tlicorotical 
maximum 
possible per- 
centage tan- 
nin in 

Extract withf 
15 per cent, 
moisture. 


■* 


Per cent. 

Eopea 'parviflora (Malabar Ironw^ood) , 

21-71 . 

4-69 

70 

Terminalia myriocarpa mature bark * 

24-00 

11-00 

58 

DTiawd {Anogeisaus latifolia) Sumac 

30-00 

15-00 

57 

Kuhna (85 per cent.), Dhnwa (15 per cent.) mixture 

23-20 

1 

12-46 

55-3 

KaTtna {Terminalia arjnna) bark 

22-00 

12-00 

55 

Bumex hasiafus (Indian canaigre) root balk. 

23-18 

12-79 

55 

Rhus mysorensis (a Sumac shrub) bark 

19-51 

1 

11-43 

54 

1 

Wattles. i 




Acacia deoiirrens bark • . . . . 

43-27 

8-22 

71 

Acacia dealbaia bark • . * , . 

17-94 

1 

7-18 

61 

Makgrovks. I 



• 

Garapa obovaia . . , , . , • 

41-00 i 

11-00 

67 

Geriops roxburghiana . , . . . 

27-73 

8-15 

66 

Geridps candolleana 

22-60 

10-72 

58 

Brugiera caryophylloides . . , . . 

18-41 

10-49 

s 54 

Heretierafomes (Sundri) ..... 

7-34 

4-36 

63 


It may be mentioned that Mangroves are, as a rule, very variable 
as to their tannin content, and I should take the last three in the 
above list, as being distinctly below the average for the respective 
species. A good fresh average sample ought, therefore, to give- 
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rather higher ^ figures of ‘ possible tannin content ’ in the"^ Solid 
Extract, 

Oahs . — Certain Oaks and Chestnuts of the Himalayas parti- 
cularly recommend themselves ; for instance : — 


TanstufE, 

fi 

Tannin, 

i 

Non- 

tannin. 

1 

Theoretical 
maximum 
possible per- ] 
centage ian^ 
uin in 

Extract with 
16 per cent, 
moisture. 




Per cent> 

Qtiercus fenesiraia mature bark • • • . 

16*86 

8*44 

66 

Quercus tncana, mature bark 

13*01 

6*30 

67 

Quercus iucana, wood . • • • • 

6*00 

4*00 

47 • 


A small sample of branch bark of Quercus semecarpifoUa gave, on 
analysis, the extraordinary figures of 23*65 per cent, tannin, and 
2*63 per cent, non-tannins. This would indicate a possible maximum 
tannin-content in a Solid Extract, of 76 per cent., but this excellent 
possible figure was not borne out by analysis of a larger bulk of the » 
bark received later, and I therefore have not included the figures 
in the table. 

The actual percentage o tannin in an Extract always falls short 
of the theoretical maximum. This is due to changes which take 
place during extraction and concentration, and the extent to which 
these changes occur is obviously one of the factors determining 
whether -a raw tanstufi should be converted into Extract or not. 
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